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SECTION &

LEVEES - DET.ILS AWD ES?IETES

1, EXISTING LEVEES. - Levees for protection from floods have been

constructed by various interests in the lower Conuecticut River since the
middie of the nineteenth century., There are no protective levees in the
upper valley, in the States of New Hampslire and Vermont. The levees con-
struected to protect rural areas are princinally to prevent erosion. Levees
constructed to protect real estate end industrial developments were con-
structed, in general, to give protection apuinst a floed of the magnitude
of 185l, which, in the lower valley, wrs apiroxirately the sare hoirht as
the more recent flood of 1927. .fter tiie all-ti-c recor? flood of 1930,
which topped all «xisting levees and cuused grect losscs, a nurber of ex-
isting lovecs werc ruised and enlarged by the Bnmineer Departoent, with
local cooperation, as worl: relief projeets in accordance with the Flood
Control Act of 19%. Construction of luve.s ot seven localities, as out-
lined in the comprehensive nlan, vas apirovod bv <lw Fleod Control set of
1938. Porticns of these lovess have been completed. Detuiled inforratioa

perbaining to cxisting levee protection is pivun in the following table,

(Tablc on followiag pany)

- LZo -



EsTiraTid

*oUsSER GORATRRSTIM

(1) XEY Yo oraRacTER #F PasTEOTES anpis:

1 = Immveisg

MARRTASTERIES

C = Comeacgat
A = BEarpaTing
M= MERiCIPAL AN CITIC

A = AbSIGeLTOAML

Lara

2 € Lavte raiks

3 5 AS BNOMN ANK P
TS EXTEA NEIONT ABs WILL
ADEA MRSTERTES OT Livess ¢

i

CONT T LOOAL INTERENTE NeT sval
WOT anvmenizee,

TAE FLOGE &F SEPTENSEE TBI, AND 18 HEAGEAWATN CXGEPT FOG MIABA Lo,

IRATELY 6o0 FERT WIGREE TWAN UuS.E.0. S5teN SAAMIS.
THE S4DITIORAL SeeTS.

T T UuBuEoll. pENTOR SRASER.
LARLE,
MOUNRIEY 12 SIRATE Becumeny Mo, 32, MEvIaTY=s1ITN Comgares, FINST SEsates,

-433-

LCAL ISTERASTY waVE Bibedstes

Iaplg xovy)
18] b A
MECT I )
' : ' L EEWTIN OF 1 OF 1 cO 1 MTE b CORSTRICTION GosT '
R v ELEVATION OF 1 ELEVA

: HcATION : 3;“‘&%.{‘ t TOPOF LEVEE 1 1000 FLOO  TLIYED sSTAUCTINGY OF 1 GUDATEY 1 H i '
L i 43 AP01A Faliabalylf7a ANSYE MaabaliFanr)f MENX. JOOMERLIAGIEA | (10 g dabael 4 ODSRS 4 TOUA, 4

. . " T - 8 Em 8 T8 TR
o e Lavey P+ SR SR et 1o S -+ e
1 Ea0T0 Livit 1 1280 ] 314 1 2,10018 " ' - 1 M0 ¢ 18,300 '
M fasty Lovie : 1;::: : ;:::: : ;%:;::' ::MM: :l:: : - ¢ 15,000 ¢ 18,000 1
‘ 1€aare Levee 1 f. ! ’ "we " t - T 11,0000 ¢ 11,000 '

10 ] 1M 1 2,00018vT t "
: :::m IL.:::: : M0 1 1848 t 1,24000.8.L.0+ :‘lﬂ : :l.l :‘ 1,0 : : 41,000 :
3
: ! : . ‘ 18 1 A . = 1 4, e i
12840 ] 1208 t 1,008:3TaTL t ok
:mw :::::: ﬁ!:: : 15040 i 1307 1 1.:::::::: ::MM: :g.::: : - : :,i'”m : :-;: :
' ol L] [ » -

[ 1k Lavar ' 140 ] !h‘ PRt - 16,04 1 - 1 12,000% 1 12,000 t
' 1EAATE Laves ' 120.0 ¢ B 2o9001U.8.E.0, 11008 ¢ 16,1 v 2,1 - 1 42,109 '
t 1EAATE Levae v 180 3 3. 1Y ! eBeEolle : : : : : : :
' : . ' 2,000:Pnivare 1100809 100 s1,CR M - 1 T,00" 7,800 1
Hongiamadidd itam Lovie " ".“: “'." : 12:.0 ' : ' WeSek B 1TH-$0 u,c:u,m t 5,000 - 3 n:.x t
o] el T - 12 ) EOBMILLLD. ] EER nwee - LW
w . - u8aEule 1 : e, ¥ - s
e 3 tDEVEARION camiL t - t : : : : . ' ' . .
e s tIRISE. ADS POOP - |} ] - o N0, 19wt} 208 3 . v 01,000 - 01,000 :
X e : - : - M 3 Wi 1+ 9V el B 17+ S -
l=.":: :I'.::::'lli waLL 1 NGE e 482 t 2,4001Us84F B 1100Baes; 31,8, 0,02 : lﬂ.ﬂ-: - : y :
1he : 1 ' : ' :
et v v T 150 . PMIAE. 10l L L e wom
1 ' ! : . : e 3 20me 0,000 1

wema ™o t 1,M0sTare (1 TSN TN ]
180T HadiEy FaLkd NTe WALk [ .0 H P e : : : . ; . '
! p : : Wi T8 Po- 1 famn 1,20

] b t L0 1 MR t 4

:::“1.. :3::.::':“ 1 Tt =T 1 1 1 Bl e n.l-ll: :l,c. : 2,000 : : 82,000 :

- 1 1 ]

:m" ! ’.";"..:::.:'.‘.'.:I" m: ™ - KA : Tod = 783 1 l,m-u.u::._ r:ulmu " :l,cm : 1.'".000-: - : 1.1:,0» :

- = Helalode 115MBarsy - -
e 25 1Perine EeniresT 2 - ] ] L . ! b ' ' '
] 1 1 ] 1
e Tomcri T B2eT2 L TA-H 1100 | B PN - LA
! : P, : ; - )
s femlon 1 We 1 ma lemeonoomn wenny - sl W
- 1 - -

:‘".(;;'“) ::a'll::: ::::: : . ] b 1 5,0001C07Y nm-u: 125 :I,l,u : - : 101,000 : 101,000 :
’ '

3 : : : : . e 280 clA M0 ' - t 30,000 ) 30,000 1

Eante Levak 1 [ ] t I 1 Ity L] s ) 4 !

l?-':.“ :suu l.::u 1 TA =Tl 1T A =TT ¢ o,‘llm.:.!.eo 0l o1 h 1 :,:,l : “l:s:. : . : l:ﬁ !

e 2 Ay Lavie ' m t : 1oma :.3" :‘?'3:3&::: ::::::: "m:l' o oM s . ' 189,000 1

- [} » -

prig :‘ :t:::: :: :::: : TIR « Tiet 1 M0 = M5 1 2,06010.8Du 1 [ el t 0RO - : ﬂwuw :

:g. 4. TLEVER Amd MAML 1 BA-Tg M0 1 1,“'-“:-:-'- 11 Gmass 11,650 :‘ nﬂ%: : - : 1,m:no !

. - = thebelel. 1 ' T . P -

16 3 SPUMPINR STATIONS t - ' 1 L : : .
t 1 1 t 1 t ¥
:snrmnu :Elm Levee : =Ml 1 W0 -G ‘,Mlg:: :::;.“: fu:t,l:,l,ﬂ : z : ’g:z : 'g:m :
- - ] -t - -
, :::::: :::::m : 04 - 103 : 68,0 - 67,0 1 5,000/M3.E.0. t10083Te) - 11,CAM 1 W, T - 1 ::.m :
. - 14 1Welefole 1187301 . 1 ML500 - 1 y§O0
: T : -.'0; :." : “"ﬂ'.:"' ' 'Iaﬂ?III.HJ B 1980381 3 §,000 - 1 6,000 ]
1 e
4 it eThae et LRI e D) DD R
- . - 1 alle -
e Toemrte e TSR S i et ;:m::::::::. e R uLwe
15, 6 ICARCATTL Wakt 1OMLT-083 2 B4 .00 2,00 . " 0,000 1 4,000 ¢
- - wBol ots [1IBBmasi t t !
e s tPent1n4 ATATION ] - t 1 BUeBeL n ! ! : : : .
' y [¥3 : -] : 5.5 :11 lu:nlnn :ilﬂe-'lll 1,00011,C,0,m,0 . 8,0 48,000 3
gt Semraeranie tEantw Leves SES f B EG T EATIUEEG. (AT | GGG 1R 3 - %0
: oo : ::: u.': 1 8 =810 UeBofulle 11608 1 1,040 t 188,000 - 1 183,500 ]
t TRAIBING LEvER T - - Befalle : !
t 3 t ] 3 % t H
:.' ! :D::.gl :I'L"ll T 0.t = T30 ] et - B8.8 1 9,00010.8.E : l:=:-nl n: - : :g:;: : - : :g:m :
et - 95,5 1 "7 1 3,0801U.5. ' [ e, -
- tareine Lovee X i 1 BB M5t 1ARTBE Mt LMMILGE 1 WAe 1 - 144,000
::' 4 1FeUnsATINE TREATHERT) - H - b o= 1lle8.E0 2 ] tiyC,l 1 05,000« : 205,000 :

. [} 4 1 L} L] H
:“. ’ :G;::::: :l:::llll : 8.8 = #i 8 ] 5.9 = #1152 16,3200, 8,£.0, 11888-0ep HHUF : 128,000 : : 320,000 :

. WCONCMITE WALL 4 & 1 ] 1 ] 1 ]

:“ ¢ t BABE InphOvAMUNT 4 8144 o 012 =81 1 AWaUS.ELD. 1B @ It’c'. . ] al:ﬁ.: : ’::% :
- t - t = WeleElD. H ] L]
:\n. T :mln miTIem : : . : : '1 . : ul N N : - : - :
- =2Ja t 4grare 9 ] " 1 - 13 K
:Alnun :ilm Levee : 800 : ! : .| T' : ! : - : i, :

TP [ ' 20 1 L= ] t §,000:PrivaTe  cI852-8T) 2300 ' - ]

:m :::::: u::: 1 n3 TN - BT 115,8004CITY ':l'::::' 1.aun,c.n.u.1.u: - :1,::;:m : 1,::;,:: :
. - 1 - B - 3CITY [} E L - - »

: :m::: ::::“ : M2 e Wl 1 Ml = WF  NT,40010.8,E.0. 11NE-IT) 10, MM 133,000 -t 133,000 1

t tARlntie Lrvee 1 4 -U08) 1 M ©, 0leg. L0, 1189780 MU r 434,000 - 1 431,508 t

Hr. 1 SEARTN LEvex ] 415 3T = N7 t 8,0000UL3.E.0, 1198820 th U : WM 1 t

thye 2 tNERT Priime 1 - T - t - :II.S.E.II. ::::ls 1:,3 t ;n.:.:. : : :

1HTe 3 tPUNrING aTaTION 1 - H - L - 1Wa8aEaB ¢ *t th,l !

. Lever 480 .41 8) . 110,20000.5,E,0, c1BSfeon ]2, TS610,08,4,U ¢ 890,000+ 4 ' .
s i Pradyv i P oHAC Al D oseaeano 9001U.5.5,0, ¢ W) e n 1 saso00e s] (5] g ® '
ol : Co 3) t ¢ ' 1 t 1 t t [

. MiLL, CONDNIT, Aub 1 ]

o M Regth Sl - ' - ELMOUSEE s TGN 1,008,000 : :

- ¥ 5l UaBeEnls 11800=eny (LA 1 .

g by B RO B p o ; .
s P hwwivs amarion ¢ A=) M 1 4,00018,8E D0 1 ' U t 38,0000 ¢ ' t
1. 8 SRAI3INg Levee 1 R -80) 1 .0 11,4005, 3,540, 11000301 b, R] i 190,08 ' :
¥ H ] 1 t ] ] ] 1 ¥ 1 1

SEANT Mhatrems EX, 1 skaaen Livic 1 “a ) 74 ¢ 0.3.E.0. 1180I: M P M0 1 24,000 t
e 2 lavee amp Wals 1Mt e 0T : B0 - e T A0000S.E.0. 11 88Teers) 502 1R 1 T43,0000 ¢ ] 143,000 ]
2 P | 1E4RTR Livig ] 0,1 t P W ] 1 1,80010,8,£.0, ¥ ([ W 1 188,000 | 3 100,000 ]
M. 4 LAV Age Wali t 29,1 ] t X} 1 8,3001U.8.8.0. ¢ 1C,M, 1 413,000 I 413,000 1
1€l %2 (8) sEadTe Lavan LIPS L ] 1 MS =214 1 0,000:0,8,8.0. 3 1 000 H 85,000 :

1] 1f 3 - 1 - 1 - .



2o STATUS OF PIOJTCTe = Tho soven leves projocts subhorizoed by the

Tlood Control Act approved June 23, 1930 have buun conplotued, or are at

this time under construction by comtract or hired lsbor op.rations. Sinece
the plons ond spocificctions for those wore approved in detaill by roviow=
ing authorities, the detniled wstivotos ond costs ~re not given hoerce Yor

Tubure work, ostimntoes are nrosonbod in as nvel dotzl) as the desipgn in-

forvtion nov aveilzble pumidts (see pere,rapis 10 to 16, inelusiwve). Thesc

wstinntos ore based upon the unit pricos wxporicnecd under prusaat con=-
troets od hirod labor construction.
e "(P<‘ - I [+ ’t. o SRRl N Y ' 1.a 3 -t - F J—}* IR Y- 1 v
D SCOP.Ze Tixis socltion coasists o o duseription of tho work in-

wd in tho local wrotoectisn ~mrlz at cieh of
velved in the local protoctis toat L

tho suven loenlitics of
the approved plan, and ot one .dditionsl loeality, including o deteailoed
sstinrte of the cosztse The purposc is to presant tho broaldown of Lhe ro=-
viged ostinates and Sotal eust figures of the approved ploa, in ordor thot
the inereases outliroed in ths body of ths roport iy be analyzed; od to
prosent thoe brosldowm of the enst ssvinmctues for the loves rococumdoed for
Springdale, ifissachusctis.

L DATL AV ILBLYE FGYR DRSIGH. = Plone-toble surveys on o oselic f

1:1200 vrith o vertic.:l intl-:;r'v::.l et 5 feet have boum uade of all the cruss
vhere lovoe improvancents aro sropossds Thos. arc supnlooontod by naps of
tho protueted oreas, obtoined frem local sourcus, .aid have boun usud as

% basis for designe Foundotion toust pits, and cuger wnd core borings were
drivon for invoestizodion of foundotion condi tiorse 821l samplos cave boen
ox.adned in the Soils Laborntory to doberndne suitability of the motorials
for unbanlaaent coastructiorn ond to deturiine the poraeability of soil and
puctoed secopage through and under the lovoeos.  The fouadation oxplore=-

tions wnd investigontions of the materinls have beun sufficiont to pomit

detomiination of o sofe wid zeonomical loves designe
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He BASIS OF ESTIMATES, = Earth levees with a 10-foot erowm width

and side slopes of 1 verticel on 2-1/2 horizonmiil are provided, except
where laclz of space precludes their use, in which case reinforced flood
wnlls of the cantilever type are used, River hiale cnd corth fills,

vhich ~.ro» subject to scour by ice cetion or hisn velocitics, are pro-
teeted by rinrap, Steel sheet-piling cut-offs are provided wnder concrote
vwrlls and earth £111s that may be subject to high heeds and whiech are con-
structed on permesble foundntions that will ~errit a relutively bigh amocunt
of seepage, Subsurface filter driims wre provoesed ob the lindeide of hish
carth sections to insure cdeguate clobiliity oo the we il strueture by meine-
toining a low seturction line, tnd at the l.ndeide toc of «ll conerate
walls to prevent piping, In the design of provisicns for rdcquate driine
age of the protceted urcis durine flood stercs of the Conncetieut River,
the eapacities of the puywing nlants eand droicwre systems have been based
on the followins racetors; amcunt of ruinfill, intensity, and durctiom of
storms; sanitsry sewage bused upon populehion intensitics; seepape through
end under levees; lenkage of gates; :nd size of storupe Tasins, 1L anvy,.
The coste of the levecs were estimated upon desiorng which will previde the
most economical and sife construcition for o surbievlur site.

Go COOJUPATT Gl ©

QTEER LOCAL PROSLCTS, - Im oll ceses effort has

been mede to determine nlins for future construvction under considerition
by local interests, in order that any procosad levens construetion can be
adupted to a locil improvewont progrim, «s long ws the Fodernl ernondiiure
Tor flood control is not increcsed and the interrity of the levec construce
tion is protected,

Teo T rEICES. - Unit prices arc bused upon construction costs for

o -

similer types of work in Yow Englend ond clscvhore cnd recent sontroct work:

in the Districv, particular use beinp mede of (ute on various existine



levees, and drainage oand pumping systoms in tho Comnceticut Velley. Unit
prices vary with the conditions, method of construction, and the avail-
abllity and location of waterials at each site,

8.  CONTINGENCIES, ENGINEERING, AND VERI'EAD, - Contingencies are

estimated at 20 percent to teke account of possible varistions in the
subsurface cmditions, flexibility in the desim of the levees, and con~
struction difficulties anticipated. Engineering and overhead are esti m-
ted at 15 percent of the construection costs.

Y.  RIGHTS~OF-WAY AND DAMAGES. -~ The estirntes of costs of rights-

of-way end the estimated damages which will accrue because of the ac-
quisition of lands f'or the comstruction of levees are based upon informa-
tion from local officials, upon assessed wlvations, and upon field
reconnaissence in accordance with generally accepted appraisal methods.
Under the state laws properties are assessed at their fair market velues,
baged on eppraisals made every ten vears, Damazes to riparisn rights

have been classed as dumeges since the disrosition of the rights by the
individual owners can not be foretold prior to acquisition of rirhts-of-wony.

Legal, overhead, and general expenses have beer cstimated at 20 percent.
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10, HARTRORD, CONNECTICUT,

Bs General description. - A general deseription of the project

—_—

is given in the body of the reports The items of work and their componcnt
costs are listed below. Their geographic limits are shovm on Plate No. 75;

typical sections are shown on Plate No. 96.

Estinated
Item of work and locatiocon Present status construction
cost

Hartford, Conneccticut Total 5,824,000
Bt.l = North Meadows levee, north ond

to Ste. 98 Comsloted 761,000
BteZ = North Meadows sheet piling, Sta.

58 te 98 Coinleted 15,000
Hte% = North Meedows pumping station Under construction 2li6, 000
Htaly = North Meadows levee, Ste. 0 to 98 Under construction 390G, 000
Hteb = %Wall and levee, Memorial Bridre to

700 feet south of Parl- River Under dosign 5Heh, 000
b6 = Park Rivor protection and pumping

stations Under design 7,048, 000
Hte7a = Levec, Aviation Road north 900

foet Under construction 35,000
Hte7b - Levee and wall, 700 fsct south of

Parle River to G000 feet north of

Aviation Road Under design 266,000
Ht.8 =~ South Merdows Levee, Aviation

Road to VWethersfiecld Avenuc Comnlaceod 199,000

be Loctl optlon.~ The total cost to the United Stetes of con~

. 5,824,000 )
struction at Hartford is $§$¥9§;ﬂ9@. This is bosed upon protection to the

authorized grade, the earth levces having o 10~foot top width, and flood
valls providing the protection along the Parl River. The City of Hartford
desires & grade for the general protection from 5 to & feet higher than
that authorized, n 15~foot top width for earth levees, and a conduit in-
stead of flood vmlls for the Porls Kiver. The city will bear the additional
expense of such worls,

¢s Detniled desceription. - Items Ht.l, 2, 3, and L provide pro-

tection for the zore north of MHemorial Bridge. Items Ht,l and 2 have been

completed by hired labor operatieons, emd Items Ii.,3 and L are under comtract,
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(1) 1Item Ht.l inwvolvaed the cxeavotion end completion of the
Meadow Brook diversion chemnel, and the nlacing of about 200,000 cubic
vards of earth embaniment and 15,000 squarc feot of stoecl shect piling,
at a total cost of 361,000,

{2) Ttem Ht.2 included the excavation of a cut-off tronch
and the placing of 136,000 square fect of stecl sheet piling, ot a eost
of $15l,000,

(%) EEEEMEELQ is e pumping plant serving a drainaze area
of l,ﬁhO acres. Construction involves 127,000 cubic yards of comnon ex-
cavation, placement of 3,000 square feet of stecl sheet-piling and %,%25
cubic yards of reoinforced conerote, construciion of a superstructure, and
installation of pumping equipment (furnished under separste contrect), all
at & total cost of $2L6,000,

(L) Item Ht.4 consists of the comstruetion of en earth

levee, complete with riprap proteétion, from Yenorial Bridge north to
Station 98, and from Station 158 to $tetion 102, the provision of steel
sheetwpiling from Memorisl Bridge to Station 58 and from Station 1M4+(3
to Station 161430, the construection of two stop=log structures ond the
excavation of the Pumping Station storage pond. The principal guantities
are 927,000 cubic yards of earth embonlkment, 197,000 scuare fect of stcel
sheet piling, 2,400 cubic yards of reinforced concrete, and 41,000 cubic
yards of riprap protection, all at an estincted cost of §890,00C .

(5) Eﬁt_c_a_m_H;tzé, Memorial Bridoe to 700 fuet south of Park
River, consists of construction of approximately L,830 lincar fect of cone
crete well with stcel shoot piling, a small leveoo, and nosessary banlk
treatmeont,.

(6) Ttem Ht,H, Park River Protection and Pumping Stations,

consists of 800 feet of eoncrete conduit cnd 7,700 feet of comerete wnlls
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‘olong the Park River, and two pumping stationse. Onc of those will be in
Bushnell Park at Wells and Hudson Strects, with o drainage erea of 300
acres and a capecity of 158 c.f, 83 the ¢ther will be the Keenoy Lene
Pumping Station, with o draincge arca of 256 wcrcs and o capacity of 154
cefese The cost of rcbuilding and ropiring the bridges crossing the
Park River has not becn included in the cstim:le, since this is an obli-
gation of the loecality.

(7} Itom Hte72, Aviation Rod north 900 foct, comsists of
tho enlargoment and ropair of 900 foet of the cxisting Cluark Dike, ond is
now being executed by hired labor. It involves placing epproximetely
32,000 cubic yards of embankment and 1,000 cubic yards of riprep, and a
number of incidental drainage itens, all at a totel cost of §59,500. The
City of Hortford!s shere is estimnted ot $20,500, piving o net cost to the
United Stotes of §35,000.

(8) TItem Ht.7b, 700 feet south of Park River to 90C fest
north of Aviation Road, consists of approxinately OO0 feot of earth levec
and RO feet of conerete wall, including steel sheet-viling cub-off, and
2 punping stetion of 25 c.f.s. capacitys This alinemernt includes protec-
tion for the South Meadows steam=clectric stati.m of the Hurtford Electric
Light Company, which originally wus not included in the protection. The
additional cost resulting from the chanpe in elinement is ostimated to be
$252,000 over that of the origiml alinemente A small itom of work renains
to be completed in connection with the South Mecdows levec. This consists
of enlarging, and raising by about 2 feet, 70 feot of leves bebween the
railroad stop-log structurc end high ground near Wethersficld Avenues, This
work was deferred at the request of the Citv of Eartford pending a decisior

regarding a proposed boulevard expected Lo be constructed in the locality.
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(9) Item Ht.8, South Mesdows leves, Aviation Read to
Tethersfield Avenue, wes executed by hired labor. It included repair
and enlargement of approximately 11,400 feet of the cxisting South Meadows
levee, and was accomnplishedosc Ti,Psh. project at a total cost of $199,000.

_d;. Coet estimutes. = Tho detailled cust estinates for those

items now under design follow:



HARTFORD, CONNECTICUT

COST ESTIMATE -~ ITEM Et.5

Memorial Bridge to 700 feet scuth of Park River

Item ] Unit
Yo. Designation Quantity Gogt Amount Total
1 Preperation of site 3 acres 1,006 ¢ 3,000
2 Excavation 23,100 cu.yd. .25 5,775
3 Steel shect piling 115,120 sqofte 1.00 115,120
L, Gravel 1,430 cu.yd., 2,00 2,860
5 Backfill 1,70 " 0" +75 8,603
6 Tile drains, 12" V.C. pipe 4,930 iin.ft. .75 3,698
7 Concrete (incl. cement) 11,025 cu.yd. 16,50 181,912
8 8Steel reinforcement 1,102,500 1ib, .05 55,125
9 Miscellansous iron and

steel 3,750 * .10 375
10 Topsoil 2,370 cu.yd. 50 1,185
11 Sodding and seeding 2.9% acres 350 1,026
12 Timber for stop-log 20,000 F.B.M. 85 1,700

$ 380,379

Contingencies 20% 76,621

LE7, 000

Engincering and overhead 15% 68,000

TOTAL 526,000
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HARTFORD, CONWECTICUT

COST ESTIMATE = ITEN Hts 6

Park River protection and pwaping staticns

I;irj Designation Quantity I:;‘-ct Aount Total
1 Stream diversion (including
cofferdam and punping) Lump sum & 8C,000
2 Excavation (earth) (including
sheeting) 100,050, cileydes Co7h 75,000
3 Excavation (rocl) 2z,200 "M 2.50 55,500
L, FErbanlment 8,050 " " .10 805
5 Borrow excavation 85,200 " M L0 3,080
6 Backfill e, iog o 2 35,600
7 Rock protection 2,000 n T 6400 12,000
8 Steel sheet-.iling 69,505 sq.it. 1,00 69,505
9 Conerete {ircluding
cerient ) 82,000 cu.yde. 12,00 98y, 000
10 Steel reinforcenent 9,320,200 1b, 5 466,010
11 Drainage features (in-
cluding terporary care
of exigting open drains) Lo sum 15,000
12 Concrete piles 50,000 linaft. 1.75 37,500
13 Replacement of industrial
track and related struc-
tures of power plant and
cleaning up Lump sun 10,000
1, Support of buildings Lunmp su 25,000
15 Pumping stotions 2 130,006 260,000
. we, 210,000
Contingenecics 20% Liy0,000
2,550,000
Engineering and overhead 157 798,000
T-tal %, 048, 000

- Lo -



HARTFORD, CONNECTIC uT

COST ESTIMATE

- ITE:i Ht.7b

700 foct south of Park River to 900 fect north of Aviation Read.

Tncludcs Hertford Bloctric Light Company

Itoen Unit
No. Designation Quantity enst Anount Total
1 Preparotion of site 5.5 acres Luwp sun § 880
2 Stripping 10,603 culyde «50 5, %00
Cormon excavation 10,50 " " L0 11,180
E; Cut=off trench excavation 7,365 " " L0 2,950
5 TImpervious borrow Lo,z » ¢ 5 26,280
6 Pervious borrow 29,735 " " 550 19,730
7 Impervious embankmernt Lo,hze oM 15 6,060
8 Pervi.ous embankment Lo,hoo w v 12 L, 850
9 Riprap, hand=placed 2,25 "o 5,00 11,230
10 Remove and replace ex-
isting riprap s "o e 50 2,010
11 Steol sheot-piling 61,900 sqg.ft. 1«00 61,900
12 Gravel ~ bedding am
filters : [13127 cueyd. 2400 8,250
13 Gravel - top of levecs 598 " v 2600 1,200
Uy Backfill 6,400 " M o 75 L;, 800
15 1 V.C. drains 2,90 lin,{t. 55 1,920
16 Conerete, Class A 2,860 cu.,yd. 12,00 34,320
17 Cement 3,330 bbl. 2450 9, 830
18 Reinforecing steel 257,400 1b. .05 12,870
19 Miscellaneous iron and
steel 2,600 " «15 390
20 Topsoil 5,680 cu,yd, 1,00 5,680
21 Sodding and seeding 5.6 mcres 5400 2,800
22 Cleanup Taxnp sum 2,000
gﬁ Pumping station Lup sun 30,000
Concrete piling 1,00 lin.fte 1460 1,670
25 Cofferdan and pumping 200 ", T Lump suin 1,500
. U 42685,200
Contingencies 20% 53,040
318,240
Engineering and overhead 15% L7,760
TOTAL 366,000
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11, EAST LRTFQRD, COLLCTICUT.

e Deseription, « 4 gencral doseription of the proj.ct is
given in the body of the report. Ths items of work and thoir component
coete ure liet:id below. Their geopraphic limits orc shown on Pl-te No.

. . X o
37; typic-l scctions wri shown on Pl b No, 97,

Betim-tead

Item of work =nd loc.tion Present st-tue gonstruction
coet

E-st Hurtford, Conn:cticut Tot=l %2,4C7,000
EH,1 - Levec, initizl hir:d i-bor unit Complatad 24,000
EH.2 « Lovee 2nd w11, r-ilro.d south

rlong Conneocticut River Und:or construction 7%2,000
ZH.3 - Levoe, Connccticut River to Swrle For futurs desien 177,000
EH-4 - Levee, Swole up Hocksnum River " " " 414,000
EH.5n - Leveoe, north of New Heven Reilyord " " " 595, 000
EH, - rumping st~tions . " " " 444,000

(1) Item Ei.l, = scction of crrth leves sxtinding 400 fect
north of Comnccticut Beulevird, w-s completed by hired l:bor oper-tions.
The prineip:l qu-ntitiee were 9,000 cubic y rde of exciy tion, 2,°00 cubic
y rds of errth embonkment, :nd 1% :crese of cle-rine amd grubbing, =11 at a
totnl cost of .24,000.

(2) Item BH.2, consisting of :n o.rth lsvec ~nd - concrete
flood woll from the riilro.d south ilong the Connecticut River, is now
under constructicn by contrsct. The work consists of 6,600 fest of <mrth
levee and 550 fost of conerzte flood wall, involving 430,000 cubic yards
of earth cmbinkment, 43,000 cubic yards of cxe:v:tion, 4,800 cutic y.rde
of rulnforced concr=tc, 125,000 squrre fuot of stecl shost-piling, -nd
the construction of the outlet worke for the Cherry Striet 2nd Pitkin
Stroect Pumping Stations ond related droinags foeilitics, 11 ot 2 tot.l
cost of 4743%,000.

(3) Item EH,3 is 2n corth levee extendine 1,600 foot from

the Connecticut River to the Swale, at 2 total sstimoted cost of 4 19F,000.
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(L) Ttem EH.4 is a length of levee and wall extending
from the Swale up the Hockanum River. It includes 5,100 feet of earth
levee, 200 feet of conorete flood wall, one stop-log structure, and re~
lated drainnge facilities, all at a total estimated cost of $41%,000.

(5) TItem EH.,5a consists of a levee north of the New
York, New Haven and Hartford Railroad. The principal items of work
are 6,900 feet of earth levee, one stop-log structure, dreainage fa-
oilities, and river bank treatment, all at a total estimated cost of
$595,0004

(6) TItem EH.6 oconsists of the construction of three
pumping stations: Cherry Street (excluding outlet), 30 c.fesa; Pitkin
Street (excluding outlet), L5 c.f.s.; and at the south end of the Swale
(including outlet and storage pond), 300 cef.se; all at a total esti-
mated cost of $Lll,,000,

be Cost estimates. - The detailed cost estimates of those

items for future design follow:
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ZAST HARTFOID, CONNECTICUT

COST ESTIMATE - ITELf ELJ

Comnecticut River to Swale

11T
Tgi? Designation Quantity Eizt Amownrt Total

1 Preparation of site l, adres 150,00 & 600
2 Care of Tmuer Lunn sum 500
3 Exceavetion, common 11,000 cu,yd, 0440 5,600
L steel sheet-»iling 5q.0ts  1.00 25,700
5 Embarniment cu.yd, 065 85,800
& Riprap, hend-alaced 1,500 " 7 500 7,500
7 Drainare systea 1,700 lin.ft. 5,00 8,500
8 Miscellunecous Ty sum 2,200

£1326,L00

Contingencies 20% _ 27,300

163,700

Enginecring and overhead 157 2L, 300

TOTAL *188, 000

Lil) .

1
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EAST HARTFORD, CONNECTICUT

COST ESTIMATE - ITEM EH.L

Swale up Hockanum River

Item , , ] Unit
No. Designation Quentity czzt Amount Total
1 Preparation of site 1L acres 150,00 § 2,100
£ Care of water Lunp sum 11,000
3 Excavation, common 11,000 cu.yd. 0450 20,500
i Embankment 268,000 " ™ .59 158,100
5 steel shest-niling 3%,000 sq,.ft. 1.00 %%,000
6 Conecrete, reinforced 1,000 cu,yd, 15,00 15,000
7 8teel reinforcenent 95,0060 Ttb, 05 1,750
8 Drainage system 8,300 lin.ft. 5450 145,900
9 liseellaneous Lunp sum 9,100
$299, 200
Contingencies 20% 59, 800
359,000
“nginsering and overhead 157 5L, 000
TOTAL 117,900
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EAST HARTFORD, COHRNECTICUT

COST ESTIMATE -

ITEM EE.5a

Levee, north of New Haven Ral lroad

Unit

Designation Quantity cost Amount  Total
1 Preparation of site 2l acres 150,00 $ 3,600
2 Care of water Lump sum 1,500
% Excavation, common 18,000 cu.yda CJi5 21,600
L, Steel sheetwepiling 40,600 squft. 1.00  L0,600
5 Embankment 515,000 cusyd. 0.40 206,000
6 Riprap, hand=placed U500 " * 5.00 72,500
7 Conorete, reinforced 500 “n 16400 8,000
8 Steel reinforcement 50,000 1b, 0,05 2,500
9 Drainage system 6,00C lin.ft. 2,60 21,600
10 Miscellaneous Lump sum 27,300
11 Bank protection L 26,400

$431,600

Contingencics 20% SO0

516,000

Engineering and overhead 15% 77, 000

TOTAL 595,000



12, SPRINGFIELD, MASSACHUSEITS.

as Desoription. - A general description of the project is
given in the body of the report. The items of work and their component
costs are listed below. Their geographic limits are shown on Plate No.

99; typioal sections are shown on Plate No. 100,

Estimated
Item of work and location Present suatus construction
cost

Springfield, Messachusetts Total $1,118,000
8.1 = lLevee, hired labor unit above

North End Bridge Comploted 6,000
5.2 - South End levec scction Under construction 235, 00
S:% = Mill River Conduit Under construction 35}, 200
S.4 - ¥all, North End Bridge to

Chicopee line Completed 325,000
8.5 = Wall, Chicopee line to high

ground Under construction 158,000
S.58 = Plainfield pumping station Under construction Lo, 000

{1} TItem S.1, consisting of earth levee construction
from North End Bridge to Station ;+70, a total length of 380 fect, of
which the principal quantity is 1,000 cubic yards of earth £ill, wus
completod as & work relief project at a total cost of $6,000.

(2) Ttem 8.2, South End levee section, consists of three
sections of concrete wall and a length of carth lovee. The wall wnits
are: (1) from Elm Strect and Columbus Avenuc to high ground at Union
Street, a total length of 1,790 feet, including reinforcement of the
riverside wall of the United Electric Lipght Cowpany plant; (2) from
high ground at Gardmer Street to 1'ill River, & total length of 1,%20
feet; and (3) from Mill River to & point 300 feet north of South End
Bridge, a total length of 1,660 feet. Earth levee will extend from
this point to South End Bridge, a length of 330 fect. Five stop=-log
structures will be construeted, The principsl quantities involved are

54350 cubio yards of reinforced conerete and 67,000 square feet of stecel
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sheet-piling, The projeet is now being constructed undor contract at
s total ecost of $235,000,

(3) Item 843, Mill River Conduit, consists of a re-
inforced oconorete conduit and walls extending approximately 1,665 feet
upatream from the Connecticut River to an existing dame The project is
now being constructed at an estimated cost of 354,000,

(L) Item S.by, 5,700 linear feet of conerete flood wall
and river bank improvement, extends from about 500 feet north of the
North End Bridge to the Chicopee city line. The principal quantities
involved are 8,260 cubic yards of reinforced cenerete, about 20,000
cubic yards of excavation and back{ili, 1,000 cubic yards of riprap,
and 104,500 square feet of steel shect-piling. The project is now
being construoted under contraoct at a total cost of §$325,000,

(5) Item 8.5, extending north from the Chicopee city
line to high ground, consiste of two sections of conerete flood wall
end river bank protection$ (1) from Chicovce city line to the south
ond of the oxisting flood wall at the Springfield Rendering FPlant, a
total langth of 2,200 feect, and (Z) from the north cnd of the cxisting
flood wall at the Springfield Rendering Plant to high ground at the
Boston and Maine Railroad, a total length of 330 feet. The principal
quantities involved are 2,770 cubic yarcs of reinforced concrete, about
16,000 cubic yards of excavation, 3,800 cubic yards of hand-placed rip-
rap, and 37,000 square feet of steel sheet-viling, The project is now
being constructed under contract at a totul cost of $158,000.

(6) TItem 8.5a, is & pumping plant located near Plainfield
Street, Chicopee, serving a drainage area of 30 mores. The project is

now being oonstructed under contract at a totul cost of $h0,000.
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1%, VST SPRIGCGFIELD, MASSACHUSETTS

f. Leseription. = A general decerintion of the project is
given in the bodv of the report., The items of work and their component

costs are listed below. Their geographic limits sre showm on Plate 101;

typical sections are shown on Plate No. 102,

Estimnted

Item of worlk and location Present status construction
cost

West Springficld, “mssachusetts Total 1,502,000
V5.1 - Levee end vwall above Agawam Bridge Completed 177,000
5.2 = Lever, " onorial Bridge teo Sta. 32 Comnleted 120,000
8,3 - Levece, Ste. 32 to Sta. 56+87 Under construction 114,000
"8l - Levee, Stes 56+87 to Agowam Bridge TFor future design 305,000
WSeH - Levec and wall, North End Bridge

to lemoriel Bridge Indor construction 325,000
"S.6 -~ Levee and crall, north of Worth End

Tridege Comnlcted a97,G00
¥Se7 - Pumpins stations Por future design 334,000

{1} Ttem ¥S.1 is a levee and vall cextending from the Agawam

Bridge upstreor along the “estfield River to high pground, and consists of
approximately 3,700 feet of earth levee enlarpgement end 600 fect of now
concrete flood well, The principal guantitics invelved are 82,000 cubic
vards of embanlmcnt, 755 cubic yards of reinforced conerete, 9,400 squerc
Teet of stecl shect-piling, and 8,000 cubic yards of hand-placed riprap.
The project .as corstructed as a hired labor job at a cost of 3177,000,

() Item 8.2 consists of 3,030 feet of carth levee cnlurge-
ment extending frem the Memorial Bridee to Station 32, The ﬁrincipal
quantities arc 32,000 cubic yards of earth fill, 26,100 squarc fect of
stecl sheet-piling, 1,700 cubic yards of rocl: fill, and 1,300 cubic yrrds
of hand-placed riprap. The project was constructed under eontract at =
to#al cost of $120,000.

(2) Item %S.3 consists of 2,487 lincar fect of carth levee

enlargement along the “estficld River, botween Stntions 32 and H6+87,
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This project is under construction at en cstimated cost of $141,000.

(L} Item WS.l consists of foundation tresatment for ap-
proximately 6,100 linear feet of existing levee along the Vestfield
River, from Stetion 56+87 to the Agawam Bridge.

(5) Ttem 1S,5 consists of earth levee enlergement, con-
struction of reinforced concrete flood walls, repairs of existing stop-
log structures end concrete walls, and river bank improvement bhetween the
North End Bridge and the Memorial Bridge. The total length of earth
levee is approximetely 5,000 feet, and of concrete vwalls 1,320 linear
feet. The preoject is now being constructed as a hired labor job at an
estimated cost of 45325,000.

(6) Item ¥Se6 includes 410 linear feet of reinforced con-
erete flood vmll and 2,400 linear feet of river bank improvement, north
of North End Bridge. The principal quantitics are 237 cubic yards of
reinforeed concrete, 6,000 cubic yards of excavation, 5,000 cubic yards
of rock fill, and 3,500 cubic yards of hend-placed riprep., The itcm was
sonstructed rs a work relicf project at o cost of $97,000.

(7) XItem V847 includes construction of three pumping
stations.Rach involves a substructure, superstructure, equipment and in-
staellation, end en outlet conduit. .m» = .. The gtetions are located
(1) et Warren Street, north of Horth End Bridge, serving a drainage area

Brid ge
of 500 acres; (2) =t EaiL:é% Street, betwecr North End BEridge and Memorial
Bridge, serving a drainage area of 380 acres; and (3) at Circuit Avenue
on the ‘/estfield River, serving a drainaze rrea of 585 acres, The latter
station will be loceted at the Oxbow pond, wiich will be used as a ster-
age pond.

b. Cost estimetes, - The detoiled cost estimates for these

1teoms under design and future design follows:
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WEST SPRINGFIELD, MASSACHUSETTS

COST ESTIMATE = ITEH WS.L

Sta. 56+87 to Agewam Bridge

Iﬁgf Designation Quantity gﬁé: Amount Total
1  Preparation of site 10,78 acres 150,00 1,017
2 Cormon excavation 29,600 cu,yd, 25 7,100
3 Steel sheet piling 200,600 sq,ft. 1,00 200,600
Iy Pervious f£ill 1,920 cu.yd. « 20 38l
5 Secreened gravel 2,50 " M 2,00 5,000
6 Semiw-compacted backfill 750 "M .25 160
7 Tile drains
a. 8-inch V.C. pipe 3,500 lin.fte L0 1,400
be 12-ineh V.C. pipe 200 "M 05 130
3] Cement 115 Bhl, 2. 50 288
9  Conerete 85 cueyde 12,00 1,020
10 Steel reinforcement 2,660 1b, » 05 135
11 Miscellaneous iron and
steel 2,850 " 15 123
12 Topsoil 1,500 cu.yd. 1,00 1,500
13  Sodding and seeding 1,0 acre 350,00 %50
14 Cleaning up Lump sum 1,000
$221 : }45}4
Contingencies 20% Ly, 287
265,721
Engineering and overhead 15% 29,279

TOTAL

305, 000



WEST SPRINGFIELD, MASSACIIISETTS

COST ESTIMATE - ITEM WS.7

Pumping stntiens

It Unlt
Ngm Designatlon c;st Amount Total
1 Warren Strect Stotion Lump sum 3116,L00
{210 c.ivs. for equipment,)
(280 cufuse Tor building )
pridge
2 gubltwmme Strect Station Lump sum 9ly, 000
(150 c.fess for equipment, )
(200 c.fese for building )
%  0Ox Bow Station Lump sum 31,600
(30 c.fes. for equipment )
(end building
$242,000
Contingencies 20% __hg,Loo
290, 1,00
Enginecring and overhead 15% 143,600
TOTAT, 33h,000
- L5 - .



L. CIICT I, TW.SSACIHUSETTS

8. Heseriptions - 4 general description of the projoect is
given in the body of the report. Theo itoms of work and thelr componert

costs areo listed bolow., Their geogrephic limits are shown on Plate io.

10%; tynical scctions arc showm on Plote ilo, 10k

Tetime bod

Item of work aad location Present stotus construction

cost
Chicopee, Massrchusctts Total [2,188,000
Cel - Leveco, initisl hired labor unit Complcted G0G,000
Ce2 - Lovee, nerth of Chicopec River Undcr construction 340,000
Cednn = luvee and 1nll, south benl: of

Chiconce Diver, west of rril-

roc.d - Jirced labor Under construction 189,000
Ce3db - Leoveo and rall, south benk of

Chicownce Ziver, cost of rail-

rord - Controct Under design GO, 000
Cely = Levece, Willimensoett Scetion Under construction  [j2,000
CsH -~ Pumping stovions Under deosign 1,014,000

(1) 7JTtom Cel comsists of an corth levee from Stotion 107+3

to Stotion 150+31, cnd was completed by hircd lobore The principal itoms
of vwork consisted ol the romovel of jmes Sword Compony Drm on the Chicopoc
River, damoged by the fleood of 1938, ond the plaeing of ecpproxamet.ly
66,000 cubic yords of corth embonlment ond /7,500 lincer {eoct of rock toe
drains at a total cost of $90,000,

(2) TItem C.2 is an earth levee north of the Chicopee Tiver,
now under construction by contract. It extends from Stotion O to Station
202+40, except the section between Stetions 107+43% and 152+31, which is
included in Iten C.l. The principal items :re epproximetely 285,000
cubic yords of ecrth embankmeut, approximately 10,800 linear feet of rock
toe drain, spnroximstely 7,800 cubic yards of hand~-placed riprap for ban
protection, one stop-log structure, and the condult for a proposed pumping

plant, all at a total cost of $340,000.
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(3% Ttem C,%a ip en earth levee and

south banlz of the Chicopee River, west of the railread.

ennerete well on Lhe

It is now being

constructed by hired labor operntions and consisvs of anproximetely 575

Teet of concrete 'mll, 1,050 feet of eerth levee, and cne stop-log struce

ture, and one puriping station with o pumpins copacity of 10 cefese

1) Ttem Cu3b is & levee ant wall on the south bank of the

Chicopee River, cast of the reilrosd, consisting of spproximetely 250 foct

&)
of certh levee,
structurcs, and one stop-los structurc,

/

,600 feet of conercte vnll, six teilrace potes and pgrte

5Y  Tiom C.h, the "Millimensett scetion, consists of apk
- El 3 5

proximetely 600 feet of enrth levec, relocotion of Willimansett Brook

Channcl, and onc stop-lor structure., This project is now being

by hired lobor ozcrations

23]

L an estimeted cost of 2,000,

(O) Ttem Ce% ineludes soven pwming stations, all to be

constructed 1 rn ostineted cost o 988,000, and having Locotions and op-

proximote pumuiag conceltics os follows:

Pumping Stotion

Charbonncenu Toerrocc

Coll Stroct

Joncs Forry

Podeorowski

Berthe Avonuc

Station Noe & (South “ank)

" n" 7 n 1
it A 8 n b

Approx, Copacity

llf) Cafese

150 n
500 4}
130 "
100 "
lo "
65 i
51 "

The construction of cuch pumping stotion includes the substructure and

superstructurc, the mechanical equipment and installation, end the outlet

conduit. The Bortha Avenue pumping stetion will be provided with o small

storsge rescrvoir,

be Cost cstimates. -~ The dotailcd cost estimotea for those

items under desipgn follow:

- L7 -
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CHICOPEE, MASSLCHUSETTS

COST ESTIILTE - ITEL C.3b

Scuth bonk of Chicopee Riwver, onst of railrocd - Controct

Ttonm

Unit

Yo, Designoticon Quintity Cost Lrnount Totel
1 Proporntion of site 3 reros 2,000 8 6,000
2 Stripping 1,130 cu.yd. +50 BG5S
3 Comon cre-v-tion,
goneral 20,70 0" 225 5,092
Ly Trpcrvious borrow cxe:ivoe
tion 3,500 4@ .50 1,068
5 Rondom borrow cxcavotion 14,356 MM 50 1,505
& Pervious borrow oxcovition 3,360 1M W30 1,30
7 Steol shect piling 19,000 sq.0%. 1,00 13,000
8 TImpcervious f£ill, pleoeing
end rolling 4,500 cu.yd,. 20 12
? Porvious ond rondom 111,
plaeing ond rolling 7,710 0" o 12 225
10 Grevel bedding 1,340 @ 2,00 2,650
11 Compacted boclklill 1,5%0 15 10,798
12 Riprap - hand-plrecd gyo vow 500 1,350
13 Crushed stonc dreins Sop 2 .50 1,250
1}, Cenent 13,080 bhi. 2.5 72,600
15 Concrote wrlls 9,47 euayd. 12,00 116,068
16 Stecl reinforeccment 967,00 1b, Relf: 58,370
17 Topseil on cmboniment 502 cu.yd. 1,00 502
18 3odding cnd sceding A fi e %250 ,00 126
19 Gravel for top of lovee 100 cu,yd., 2,00 200
20 Stop-log (Depot Street) Luan sun 10,000
21 Reelr excawvmtion 2,000 cu.yd. 3.00 5,000
22 Tallrace gate structures
41 (Complete)(l pate ot L, sclft.) Iimp sunm 3,000
%2 (Complete )(1 gate at 57 sq.ft.) i " 5,300
23 {Comnlete)(1l gate at 052 s¢.ft,) " " 15,3200
i {Coplete)(? zates nt 200 sq.ft,) " " 60,100
23 18-inch V.C. »ipe 1,000 1in.ft, 1,50 1,500
2ly  2li-inch V.C. pipe 1,7/0 + @ 3,00 9,510
25 Cleening up Lunp sum 700
$363,715

Contingencies 207

Ingineering and overhead 157

TOTLL

- 458 -

73,7835

J,pu;’?. s 69 8
56,702

500,000



CHICOPER, MAS

SLCLUSETTS

COST BSTIMLTE - ITEL

-/
Pumping stations
Ttem B . . Unit
¥o vegimnation Quantity cost: Amount Total
1 Charboouneau 7 crr cC PUTDIUG Statlon

Concrotlo 115 cuayile 22400 7 2,&20
Excavetion 700 oo 5 175
Backlill 550 "M L0 220

Pumping stotior {115 cafaes)

Totnl

2 Cull Strx,ﬁ

Sumping Station

Lump sum 117,700

fonerrte 120 cuevds 22,00 2,640
Excavetion i,»00 " " 25 300
Back ill l:DOO e :hb Loo
Dike dermolivion cnd ro-
placeme nh rg v v <70 %5
Punping si-tion (150 cefes.) Tunp sum 107,300
Totol
5 Joncs Feorry "umning Stetion
Concroto " 180 cusvi. 27,00 Z 960
Excavotion 1,500 " " o5 25
Backfill S0 v v o géb
Dike dianlition and ro=-
placcnnnt 1,300 " " + 70 910
Pumv;nt sbetion (300 eofes) Lump sum 175,000
Total -
L Padereowski .Qnﬂlnl Strstion
concreote 140 cueyde 22,00 3,520
Excevetion 1,00 * " i 450
Beokill 1,100 " " L0 o
Dike Jemelition and roe-
plecenery 20 7o .70 175
Pumpin: st tion (170 cefesa) Lump sum 10%,%00
Totol N -~
5 Bertha ivenue Puming Strtion (100 coterd)

C~

Pumping 84t

Pumping Sto

[e2] =~

Pumping St

Tion Fes 6 (Vest

tlon Ho.

L Stotion on

7 {(Contral " "

tion Nos 8 (Eost " !

Contingencies 207

Inzincering ond overheod 154

TOTAL

South Bank) (10-cefess)

1t ] ) (65 "

4] n ) (:'z'] "

3 1700,515

106,675

104,510

197,735
135,000
P2, 000

) 70,000

) L5, 000

7575
1L7,)OO

587,000
173,000

1,016,000



15, W®OLYO'E, MASSACHUSETTS,

a. Description, = A general description of the project is given
in the body of the report, The items of work and their component costs
are listed below, Their geographic limits are shown on Plate No, 105;

typical sections are shown on Plate No, 106,

. Estimated
Item of work and location Present status constructirn
cost

Holyoke, Massachusetts Trtal 32,713,000
Hl.1l = Wall, initial hired lebor unit Completed 82,000
Hl.2 =~ %Wall and pumping stetions, north

section Under construction 1,186,000
Hl.28 - Pumping equipment Under construction 82,000
Hl.% = Wall end pumping stations, south

section Under cdesign 1,363,000

P,

(1) Ttem H1.1 consists of & concrete lood wall extending

from the Holyoke “ater Power Company spillway 632 feet downstream, The
principal quentities are 1,600 cubie yards of excavation, 1,740 cubic
yards of reinforeed concrete, and related drainage facilities. It wes
coapleted as a work relief project at a total cost of 382,000,

(2) Item H1,2 consists of three scctions of concrete

flood wall 2nd earth levee, having a total length of 5,500 fest, and

four mmping stations, The first sesction, 1,L00 feet of conecrote flocd
wall, extonds from the initisl uwnitv, H1l,l, along the north bank of the
Holyoke No, £ Wasteway to high ground on the west side of the Holyoke Jo,
2 Overflow, It has one pumping station of 62 ¢,f.s, capacity, serving

s drainage area of 8 acres, The second section, 1,300 fcoet of concrote
flood wall, oxtends from high ground on tho cast side of the Ne, 2 Ovor-
flow along the south bank of the No. 2 Tasteway to high ground at the
County Bridge, It has onc pumping station of 62 e,f.s. capacity, sorving

a drainage arca of 7 aeres, The third soction, 2,100 foct of conercte

- B0 -



flood wall und 100 foot of sarth levse, oxtonds from high ground at the
County Bridgc dovmstruam to high ground nocr Fosher Streot, It has two
pumping stations of 78 e¢.f.s. total copacity, sorving a dminags arca
of 25 acros, Tho principal quantitics involved arc 62,000 cubie yards
of carth nand rock oxecavation, 21,900 cuble yards of reinforced con-
ercte, 136,000 squarc foot of stool shect-piling, 5,200 cwpie yords of
carth cnbanlenant, five stop-log structures, nine tallmec strueturus,
rolat @ droinage faeilitiocs, fowr pumping st tions, and installation of
couipment, The projcet is nowr boing construeted under contract at a
totnl cost of 81,186,000,

(3) Itom Hl,2a, pumping cqripmont, ineludcs the supplyving
of tho nccossary pumping units to tho gonural eontractor for Itom I11.Z,
at o total cost of £82,000,

(L) Itom H1,3 consists of throc scetions of cenerete flood
wall having a tobal length of 11,100 fuot, The first ssetion is 7,100
oot lonys ond oxtoends from high ground noar Apploton Strect dowmstronm
to the Vo, L Wastovmy, and along the bink of the Wo, I Tastomy ond the
Third Lovel Coanal %o high ground at Cabot Stroet, It has onc pumping
station of 67 ¢,f,s, capacity, sorving o dminage arca of 18 aercs, The
sceond scetion is 3,200 foot long and oxt-nds along the landsido bonlk
of tho Third Lovel Canmal from high ground at Cabob Stroct to high ground
at lMoin Stroct, It has one pumpling stotien of 111 e,f.s. copocelity,
s.rving a draineme arcw of 72 acrcs, The third scetion is [,800 fcoct long
and oxtonds from tho oxisting oconercic flood wall noar Moin Street along
the hanlt of the Third Level Consl o the Yo, M’Tastcwuy and dovmstroom
to the cxisting Springdalc levoe, It has one pumping station of 89 c.f.s,
capacity, surving a dminage area of 19 aeres, The prineipal aquontitics
involved ~rc 50,000 cubic yards of oarth and rock oxecavatiom, 17,800 cubic

var's of rcinforeod oconerots, 255,000 squore fout of stocol shect-piling,
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cight stop-log strueturcs, cight toilraco strueturcs; related dminago
facilitics, and throe puuaping stotions, ineluding couipment, Tho total
cetimated cost of this projoet is $1,3%43,000,

b, Cost cstimote, = The dotailed cost ostimnte for the itom

nowr under design follows:

- LE2 -



HOLYOKE, MASSACHUSETTS

COST ESTIMATE - ITEI .3

Wall and pumping stations, south scction

Iﬁz? Designation Quentity gﬁ:ﬁ Amownt  Total

1 Preparation of site 7 acres 300,00 & 2,100
2 Care of water Lump sum 25,000
%2  Support of railroad " v 25,000
ly Excavaticn, cormon 50,000 cu.yd, L0 20,000
5 Steel sheetwpiling 255,000 sq.ft. 1.00 255,000
6 Backfill 35,000 cu.yd. 025 8,750
7 Riprap, hand-placed 500 % 5600 2,500
8 Concrete, reinforced 17,800 " " 16,00 28L, 800
Q@ 8teel reinforcement 1,700,000 1b. «05 85,000
10 Gates and machinery Lump sum 65,000
11 Miscellancous noon L0, 000
12 Drainage and pumping "o 175,000

% 988,150

Contingencies 20% 197,620

1,185,780

Engineering snd eoverhead 157 177,220

TOTAL

11,363,000



16, NORTHAMPTOW, MASSACHUSHITS,

o, Doseription, = A gonerel doseription of the project is
ziven in the body of tho roport, The items of work amd their camponcont
casto are ilisted bolow, Their goographic limits aro shown on Plate Ho.

107; tvplexl scetions showm on Plate o, 108,

Itom of work and loeation Prosont status sonstruction

_ cost _

Northomoton, Messachusobts Total 4k42L3 4000

N.l = Levoco, initial hirod lobor wunit Complatad 3,000

7.2 = Connochicut River levee Under construction D32 4000

N,%a = Divorsion Canal, hired lubor Camplet 2d 106,000
¥.%b ~ Diversion Canal, bridge and

drop structurc Undor construction 301,000

N.3e¢ - Diversion Canal riprap Comnlotod 100,000

N.3d - Levoe along Mill River, hirod labor Undor construction 177,000

w.L = Puming station plus closwrs suce
tion of loveo along Commocbicut
Rivor Under construction %2l 000

(1) Ttom ¥,1, initial unit, comsisting of the foundntion
proparation of an carth lovec betwoon Statims &+50 nnd 1L, wns complebod
by hircd labor operation, The prineipal itims of work consisted of 3,900
cubie yerds of stripping, 1,750 cubic yards of cub-off cxecwntion, and
the placing of 2,600 cubie yords of corth ombomlonnt, at o tobodl cost of
53,000,

{2) Itom N,2, Connccticubt River lovoe, consisting of an
earth luvee betwoen Stations 0 and L49+30, is now undor construetion by
contrcet, The principal items inelwding placing 254,000 cuwbic yards of
carth ambankmont, 2,600 cubie yards of homd-placed riprap, 7,300 sguirc
foet of stool sheob-plling, and btwo reinforced conerote stop-leg struc-
tures, at o total cost of $232,000.

(3) 1Item ¥,3%n, the Diversion Coanal boetwoon Staticns ¢ 1450

and C 28+07, and botweon Statlons € 35 and € 106, wos completed by hired
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lnbor operetionss The princip:d itun of work was the oxo.wation of
230,000 cubic yards of wmtbtorial at a totzl coat of 106,000,

(i) &Lil__._jk, the Divorsion Canal bridge nnd dron strue-
tury, is nov wader cornstruction by controcet. The item eoicists of oxen=
wetion of the diversion cannl bebuoen Stotions C 28407 and § %5, thoe con-
gtruction of » bridpe aad dron strueturs, mand 2,250 foot of higlowy ro-
locotione Tho prineipal itwss of worl inelude 75,500 cubic yords of
excovition, 1,000 square Tout of stool shoeot-piling, 20,000 lincar fuot
of timbor piles, 4,000 cuhic nords of reinforced coserete, 2ad the roelo=
cation of ro.ds, all at « totzl cost of 701,000.

(5) Itpiil:éﬁy piversion Crrnl ripropping bobween Stations
1450 and ¢ 20407, was constmictod wader coniraicet ot 0 total cost of
197,000.  The princinol itw wws 1y, 300 cubic yords of hand-pliced rip-

rin along the uppur portion of the ewnal.

(6)

bulny, constructod by hirced lobor oporationss. Tt inwvolves 1,900 foot of

w3d, the luv.e nlong the (311 River, is now

carth leves, 500 fuut of emicrote will, one sixll concrets bridge, snd
one stop=log sbructurce Tiw priasip2l itas are 501,000 cunic ards of
cirth ambonlzient, 35%,000 squire foot of stool shoote~niling, L,L00 cubic
vards of hand-plreod riprap, cad 1,400 cubic wards of roinforcod concrotu

for thoe wells, br

gtrucbure, =1l bt o ostilntod cost
of L177,0C0,

is a pwining sttion plus the olssur: seetion

of cnrth loves approxinatols 450 Teot long wlong Bl Conrueticut niver.
Tae drodinage arc. surved by the puping stotion is 770 acerus, and the
uliinate puwapinge capiellty is A0 cefese The priueinsl comsbruction ituas
forotho pumping stotion nre tho substructurc, suncretructore, puiping

vuipniont, ot cutletr cooduit.  This rcroject is undor construction at =

I,

total cstimntod cost of %2, 000,
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17, SPRINGDALE, MASSACHUSEITS.

B Description., - Springdale is the southern section of the
City of Holyoke, located on the right or west bank of the Commecticut
River., It is largely a residential and mercantile section of a suburban
nature, The entire Springdale area, with the exception of high ground
at the extreme southern end, has been seriously aifeccted by past floods,
This area comprises Main Street and its mercantile outlets, thres ime

portant industrial plants, and several resi-dential streets.

be The existing levee, - Following the flood of HNovember

1627 a levee was built by bhe City of Holyoke extending from hipgh ground
near Dey Street northward for L,600 feet along the river bank and pro-
tecting an ares of 122 acrss, including three larpe factories, apartment
bulldings, stores, several homes, and s playground., This levee was over-
topped in 1936 and a section of it was destroved, It was repaired as a
work relief project by local interestis, This levee was seriously
threatened during the flood of Sentember 1957 when the water came within
only one foot of its top. The loevee as now Mauilt conslsts of on imnervi-
ous homorenecus sechion of class 9 and 1l materiel vith no teoe drain,
I+ is very poorly compacted and subject to ciaching and sloughing at the
inside toe during floodss The foundation ceonsists of fine saturated sand
in a loose state of compaction, These conditions reander the levee unstable
during floods end unreliable as protection for the area, This levee would
join and form a continuous part of the protection autborized fron Anpleton
Street south, for the scuthern area of Ilolyoke subject to flooding.

Ce Flocd losses, = The Sprinpdale area of liolyole was severely
inundated by the flood of November 1927 and damared to the cxtent of ap-
proximately $70,000 direct losses, The floods of Harch 19%6 topped the

levee which had been erected after the flood of Hovember 1827 and resulted

in dirsct losses of $312,300 and indirect losses of approximately the same
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amount, After the flood of March 1956 the levee was again raised and,
although the ares was not flooded in 3Jeptember 1930, over 300 families
evacuated their homes because of *the hazeardous and weakened condition
of the levee, as well as flooding of cellars caused by fmilure of the
punning plant, In spite of the fact that the present levee afforded
protection during <he flood of September 1930, many lower floors and
basements remain unoccupied and the wvalue of industrial and residential
property remains depressed as a result of general lack of confidence
and fear of future flooding., The aversge amual benefits are estimated
ae $L40,L00,

d, Plan of improvement, - It is proposed %o rebuild the

Springdale Levee, following the existing alinement and raising the grade
to that of the exlsting levee at Holyoke to which the Springdale Levee
ties into at 1%8 northern end. The zontinulty of the improved earth
levee wili be broken only by & concrete gete structure, a pumping station,
and oconcrete wing walls at the Berkshire Street sewer., The alinement of
+he levee 1s shown on Plate No, 109; typicel sections are shown on Plate
Noe. 110,

(1) §HE§EE§E£§1§§E§%§EE§EEEEEE! - HNumerous test holes
were driven alony the existing levee *o delermine fthe condition of the
underlying coil., The resulcs of these investigations are chown on Plate
Ho. 110, end indicate the need of a continuous steel sheet-piling cut-
of ' To prevent the serious piping and seepnge thet the levee has been
subjected to during psst floods.

(@) Embankment. - The exisiing embankient will be im-
proved with addaitional fill on the landside slops, and sn impervious
blanke® on the riverside slope, There will be a erowa 10 feeé wide and
the landside slope wiil be 1 vervical on &=1/2 horizontel, The fill will

be obtained locally and will consist of & well-compacted sandy olay well
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suited for this type of structure, The final g ede will be about 2
feet higher than thet of the existiuy levee,

(5) Conerete walls and_gﬁ;pctures. ~ The concrete wells,

thiiehh conslitute protection between tire gate and pumping station struc-
ture and the eerth embankment, will wvary from 12 feet %o 32 feet in
height and will bLe of centilever design with landside counteriorts where
necessary. The gete structure and pumplnp svation will be of reinforced
concrete desipned to meteh the similar structures now beinpg built for
the Holycke Leves,

(L) Kiprap, = Existing river currents and the small
amcunt of foreshore indicate the need of riprap along the entire levee
and it hes been included in *the design,

{2) Dreinsge and pumping. - The existing Berkshire
Street sewer is a concrete pipe 10 feet in diemeter and approximately
1,200 feet long, laid nermal to the Connecticut FEiver., It is impractica-
ble to attempt 1%s use as a pressure conduit and consequently it will be
provided with a discharge gate and pumping station., A concrete pipe L
feet in diameter will be laid alcng the landside of the levee from the
existing Springdale pumping station to the Berkshire Street sewer at the
gate structure. The Springdale pumping s¥ation will continue its opera-
tion, with any flow in excess of its capeaciiy being faken care of by the
proposed pumping station at the Berkshire 8%reect sewer outlet.

(6) Basis of annual coste. - The Federal interest rate

is %=1/2 percent snd emortization is 3-1/2 percent compounded anmuelly.
Nen-Federal rates are L4-1/2 percent for each of the sbove items, Federal
arnnual costs include interest and amortization of the total Federal in-
vestment, The total Federal investment includes the construction costs
of the levee and pumping station., The non-Federel annual costs include,

in addition to interest and smortization of the non-Federal investment,
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tux loss eompubisd ub L poreont peor 2nuwme The ammuel cxnenditure for
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SPKINGDALE (HOLYOKE), MASSACHUSETTS
COST ESTIMATE
- - —
1tern Item Quantity Unit  Vnit Cost fotal
Ho, S cost €03t
i+ Levee construction
Clearing Lump swn 500
Stream coitrol Lunp sun 5, 000
Tarth cxeavation, common LU, VOU sli.yd. Uy 14U 16,000
"

Sa

Berth cucavailon, borrow  3u,000
mnbankment, rolled
Riprewn, hsnde-nlaced

" Ue IL
édo,u000 " Ue 25
s,000 ¢ Do QU

Conere e, reinfareed 1,10 70" 18,00
Ruivilnreemern . sheel 8, 00U L, Ul
Jtesl sheot niling BU, U000 L, 1.0

Continponcies 2u%

Engirenring and overhead 150
pobnld

snd pumping facilities

Getes wnd machinery Lavinp

Pamping plant le 80 o, f.s, "
Tae drainage "
PP - 1
sower connection (L8") "
Tontinrencics 20%
Frepineerine and overhead 15k

Tainl
Relocatics of rallrasds and utilitios
Hallroad siding Ve Ml Lump
comtineenties 1006
ESnginesrivnge and overhend 105

Total
"i_wli_gliﬁs—of'—mva'y _and land N .
Land O ooeres  Lumy

Legal, overhead, and penersl exnense 20%
Total

Girand *tovtal capiieal cost

~ L70 -

S
1]

51

Sum

10, hUo
21,000
50,000
16,600
h, Lov
100, 00U
207, 200
L, 500
218,700
57,500

$26¢, UOU

8, buu
63, 000
5, 10U
214., U
100, 00u
20, VL0
120,000
13, 0uu

5,000
5,000
HOU
5,500
Hou

15, 060

15, GO0
3,000

133, 000

€, 0Cu

18, 00U

4LB, 6uG



SPRINGDALE (HOLYOKE), MASSACHUSETITS

ANNUAL COST ESTIMATE

- . T_“
Tten Ttem Quantity Unit Ot Cost
lic, . cost
6, Total annual cost
(a) i'ederal investment:
Levee construction  $207,200 by 1,38 $286, 00U
Pumping plant 63,000 by 1,38 87,0uu
Drainage and gates 13,000 by 1,36 18, Guu
Total Federal investmen® 291,000
f———
(b) Federal annual charges
Interest $341,000 by G,035 15, 70u
Amor©izetion of obsolescences and depre-
ciation:
Fixed parts $207,200 by 1,38 by ,0076 2,180
tiovable parts 76,000 by 1,38 by 0354 3,730
Total Federal annuel charges
(¢) lon=Federal investment
Land and damage 15,000 by 1l,2u 18,000
Drainage 2,00 by 1,38 33, U0
Reilroad relocation 5,000 by 1.21 6, 00U
Total non-Federal investiment 27, 00y
(d) Non-Federal annual charges
Interest $57,000 by 0,045 2,560
Amortization of obsolescence and depre=-
clation:
Land and desmage  $15,00C by 1,20 by ,0056 10u
Drainage 21, 000 by 1.38 by , 0056 190
Railroad 5,000 by 1,21 by .0056 30
Tax loss on land $5,000% by O.04 200
Maintenance and operation:
Embankment and general overhesad 500
Operation and expendasble suppliocs 500
Concrete $24,200 by 1,38 by .CL 330
Pumping plant, pates, and machinery
$71,000 by 1,38 by ,03 2,940

*City of Holyoke is cwner of land valued

Total non-Fedsral annual charges

Total amual cost

- L7 -

at $10,000

Total
cost

$19, 590

1,350

126,940



17-A. RIVERDALE (WEST SPRINGFIELD), MASSACHUSETTS.

a. Description., - Riverdsle is the northern section of the
town of West Springfield, located on the right or west bunk of the Con-
necticut River, and opposite the city of Chicopee., The area is an

alluvial plain, subject to frequent floods. On it are ldeated 60 scte
of buildings, secveral commercial esteblishments, and mauy large market

gardens.

bs Flood losses. » Freshets cause frequent demage by eronion

and silting, and occasional loss of market garden creops. Recent extraor-
dinary floods have caused severe lossss, and have affected the desirability
and growth of the area. The flood of March 1976 caused a dircet loss of
$136,700 and indirect lossos of approximstely $5%,000 in the area betwcen
Goldine and Bagg Brooks., The flood of September 1938 caused o direct loss
of approximately $06i,100, In addition, recal estete valued st approximately
$980,000 prior to 19%6 has sustained depreciation losses of $170,000,
Floods have prevented the nstural growth of the area and the inerease in
value which should result from its desirable locetion, ocu a main highway
and within twoe miles of the industrial centers of Chicopoe, Heolyoke,
Springfield, and West Springfield,

c. Plan of improvement. - It is propesed to build an sarth

leves commencing at high ground on the south side of Goldine Brook. Ghe
alinement of thc levee follows Goldine Brook for abeut 1000 feet to the
bank of the Cormecticut River, thence along the river about 9000 fest to
Bagg Brook. The leves then follows Bag;, Prock about 3000 feet to high
ground., Ihis plan is shown on Plate No. 110-A. 8top-log structurcs are
provided at three points where highways cross the levee alinement. Two
pumping stations are provided for the disvposal of interior drainage.

(1) Subsurfmce investipations. - Numerous test holes have

been driven along the proposed alinement to determine the characteristics
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S

of the underlying soil. The results of these investigations are shown on
Plate No. 11C-A, and were considered in the desipn of the levee and its
dralnage, .

(2) Embankment, - Typical sections of the proposed leveo
are shown on Plate No. 110-A, Side slopes of 1 vertical to 2-1/2 hori-
gontal will be used. The crown will be 10 feot wide. There will de an
impervious blanket on the riverside slope, faced with one foot of hand-
placed riprap along the entire leoves cxcepbing the scetion along the bank
of Bagg Brook. The cmbenkment fill will be obtained locally and will
consist of wecll-compected sandy eclay, well suited for this type of struc-

ture. Five foct of freeboard is incornorated in the design grades,

{(3) Conerete structures, - Three reinforced oconcrete stop=

log struotures, varying from 6 to 12 feet high, will permit highways to
pass through the levee. Wooden stop-logs and adegquate removable braces
will be supplied. Two conerete pumping stations will be built at the
locations shown on Plate No. 110-A.

(4) Drainage and pumping. - The capacity of the pumping

stations considers seepsge, sewege, and storm run-off, The greatest
single faotor is storm run-off’ from the dreincge ares behind the levee,
6L0 scres for the large and 70 acres for the small pumping stetion,

(5) Basis of ammual cost, - The Federal interest rate is

2-1/2 peréent, and emortization is %-1/2 pcrcent compounded annuslly.
Non-Federal rates are hrl/é percent for each of the above items, Federal
annual costs include interest and amortizatiocn of the total Federal in-
vaestment, The total Federal investment includes the construction costs

of the levee, the stop-log structures, and the pumping stations. In addi-
tion to interest and amortizetion of the non~Federal investment, the non-
Federal amnusl costs include the tax loss computed at 3 percent per annum

on the essessed veluations, the maintenance and operation of the entlire
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protective work:, and the cost of land, damage, and rights-of-way. All
costs are amortized over a 50-year period, excepting the pumping stations
and equipment,.which are amortized over a 20-year pericd. Maintenance
and operation costs have been entered as a reascnable lump sum.

g. Cost estimete. - The cost estimate and the annual costs

of the proposed protective works are as follows:

- }-I-71t3 -
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RIVERDALE (WEST SPRINGFIELD ), MASSACEUSETTS

COST ESTIMATE

Ttem _ _ Unit Total
No. item Quantity Umit cost Cost  ,,et
1 Levee construction
Preparation of site Lump sum § 4,000
Earth excavation, common. 67,500 cu.yd. Q.40 27,000
Earth excavation, borrow 270,000 " " 0,35 9k, Loo
Embankment, rolled 262,000 " " 0.30 78,600
Riprap, hand-placed 13,000 " " 5,00 65,000
Concrete, reinforced 1,300 " " 18,00 23,500
Reinforcement steel 130,000 1b, 0.0% 6,500
Steel sheet piling 16,000 sq.fte  1.2% 20,000
13,
Contingencies 20% £3,700
82,700
Engineering and overhead 15% 57,3200
TOTAL $.1,0,000
2 Dreinsge and pumping facilities
Pumping plants 1 - 20 ¢, T.s. Concrete Lump sum 16,000
' Machinery " 12,000
1 -130 ¢.f.vs. Concrete " 56,000
Machinery "o 20,000
108,000
Continpgencies 20% 21,600
7y
Engineering and overhead 15% 19,400
TOTAL 11,9,000
Relocation of railroads and utilities none
Ly Rights-of-way and land
Land Lump swm _L2,000
]
Legal, overhead, and general expense 20% __8,000
TOTAL 50,000
5 Grand total capital cost 639,000
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RIVERDALE (WEST SPRINGFIELD), MASSACHUSHTYS

ANNUAL COST ESTTMATE

Ttem . . tnit Total
No. Item Quentity Unit cost Cost ot
& Total annual cost
{a) Pederal investment
Leves construction $289,000 =z 1.38 $299,000
Concrete 102,000 x 1.38 150,500
Machinery 36,000 x 1.38 L9, 500
Total Federal investment 569,000
(b) Federal ennuel charges
Intsrest 586,000 x 0.0%5 20,600
Amortization of obsolescence and
depreciation:
Earthwork and general 289,000 x 1.38 x ,0076 3,030
Concrete 102,000 x 1.38 x 0076 1,070
Mechinery 36,000 x 1.38 x 036, 1,760
Total Federsl annusl charges $ 26,060
{(¢) Non~Federal investment
Land and damage 50,000
Total non-Federal investment 50,000
{d) Non-Federal annusl charges
Interest 50,000 x 0.0L5 2,250
Amortlzetion of obsolescence and
depreciastion:
Land and damege 50,000 x  ,0056 280
Tax loss on land 42,000 x .015 630
Mnintenance and operetion:
Embanlment and general overhead 500
Operation and expendeble supplies 500
Concrete 102,000 x 1438 x 0,01 1,400
Pumping plants 36,000 x 1,38 x 0,03 1,480
Total non-Federal ennuel charges 7,040
Total esnnual cost 35,500
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18, SUMMARY OF COSTS. =~ The summary of the revised estimates, in-

oluding modifications of alinement proposed in this report for local pro-

tection works now under way, is given below:

Hartford, Connecticut $5, 820,000
East Hertford, Comnecticut 2,4L07,000
Springfield, Massachusetts 1,118,000
West Springfield, Massachusetts 1,502,000
Chicopes, Messachusetts 2,188,000
Holyoke, Massachusetts 2,71%,000
Northampton, Massachusetts 1,248,000

Total 17,000,000

Additional levecs recommended hercin®;

Springdale (Holyoke), Massachusetts $ ULL8,000
Riverdale (West Springfield), Massachusetts 639, 000
Total 1,087,000

*Channel improvements are discussed in Section 7 of the Appendix,
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SICTION Y

Clf WNMLL I PROVAIETS

ls  8COPE. - This section of the -ppendix presents detailed
studies of channel Improveannts at the folloving iccations:

Liver Heach
Connecticut  iount Teon Varvows belos Worthamptou, Massachusctts
Conncceticut  Pecowsic Warrows below Springfield, Iassachusetis
Comnecticut Gildersiseve Cut=off below flartford, Comieciiout

»shuelot Frown .inchester, ITew Immpshire to ashuelot, ifew
Fampshire

Mill At Springfield, Mossachusetts

Mad AT Yinstod, Connascticut

It contains cstivatos of the cost of these improvements, their effcet on
flood levels in tieir viecinity and upstream, and the probable benafits
resulting from such improvemcnts. Sourcss of cnginecring data are shovm

for oach study.

g COMPUTATIOUS OI' ST.G0 ROLUCTIONS . - In detormining the offect

of channel improveacnts on fleood heights, bockwator computations wore
nade and adjusted to ropreoduce the profile of a flood of record wader
existing channcl conditions. Similar computations were then made with
< llood of the same moagnitude bub with the onlargod channel eonsideroeds
Conmputations wors alsc made, in seune cascs, of a desipgn fleod undor

poth natural and improvad conditions. saunaing’e formula was used to

el

dotermine the friction losscsse SHeacanable valucs wore allowed for trunsi-

I

tion lossos and bridgse picr losscsa

53¢  BIUTFITS. = Tho dircet bnefits in any damage zone aficeted by

a channcl improvanent are the difforoncce botwoon the recurring lossos
undor natural ard undor modificd conditionse The nrocedure uscd in
detormining those benefits is deseribod in Scetion 2 of the appendix.

Lis DOWT TGO WARRC. S BUL VORTIINY PTOW.

e Duscriptions = Thoe rosch of rivar studiod wxtonds from

s reimane:

- L9 -



calvin foolidge BRridge at idorthampton to Folycke dam, a distance of about
11 miluss In the uwpver 5 wiles of this roach th. flood chamel is oveor
1-1/2 niles wide and flows with o slopc of about 0.y foot per milc,

Bolow the mouth of tho Oxbow the river flows through a gap in the Holyolko
Rans.c, the flood width is reduccd nbruptly to about 1/2 mile, and for a
distance of 2-1/2 milos the flood slope is about 1 foot por milos Polow
this the river entors the constricted scetion known as Hoﬁnt Torm larrows,
oceupying the ontirs valloy widih of about 700 fuot, and for 2 distuneco
of 1-1/2 milus the flood slopu is about 6 fout pur mile, The constrictod
scetion unds in tho pool of the Iolyoko it & iwp of this reach is
shown on Plate Wo. 111,

bs Probloe = The channel constriction at the Harrows ap-

pears to be tho major ficetor in baezing up flocd .ntors to Worthuapton
and above, sinee wors than two-thirds of thoe tot.l full in thu olevene
mile reach occurs in this s.ction. The baclking=-up amounts Lo about I
feut in a mejor flood. The high-wator wrofilc for the iarch 19%6 ood
shows tho groot increasc in the flood slepo throwh the Narrows; roeduo-
tion of this flood slopu would low.r flood luv .ls ot points upstroom,
including Northampton. Such slope ruduction cain be acconplished by
wnlerging the £lood chamn .1 throwh the most coustricted sceblon of the.
Terrows, thorcby inercasing the carrving cepacity and roducing {riction
and tronsition lossuse

Ce Scop. of plan stuciceds = Tu the Hoport on Survey and

Conprohonsive Plan for Flood Control print.d in Fouse Docunant Yo 455,

Sevanty~fith Congross, second sossion, o plan Tor nlnrgoscnt of the
Marrows vas studicds It s ben recrandined in viow of noew hydraulic
date cbtained sinee thoens The plan studiced provides chramel anlargesent

by widoming the banls tnd wieovating dovam to low=wator _lovation. [ogt

of the matorial oxcavatoed vould cone frosy The wost banl of the river,

- 490 -



therchy straightuning the chmmoel and offueting o mere uniforui cross scc-
tion. For a distanco of abount 3500 foot the cross=-soctional arun of the
channel belew the lovsl of the erust of the flood of Iirch 1936 is loss
hon 22,000 square foot, with 2 miniuww: aren of 15,400 square foot at

the most constricted sectione Bucausc of thoe quntity of rock invelvoed
in cxcavating o chonnel of wumiform earrying eapaeity through this rozein,
it dous not oppear ceomonical to climinaty untircely the heod losscs

from contraction and cipansion. The line of cut is so placed, howevor,
thot the peak flow of the flood of itirch 1936 would hive pessed through
his reach viith o hond less of enly 1.3 foot from controction and cxpan-
tion, abeout half of tne loss couputed wmder wiisting couditions. It is
cstinated that this cut would requiro approximatoly 90,000 cubic yords

of carth cxeavation and 150,000 cubic yards of rock cxeavation at a

total cost of 711,295,000. The minimuy eross=-scvetionnl arca thus obtain.d
is 17,200 sguarc foots 1o reloeation of highway or rodlread is necossary.
o borings have been mnde but the nuwacrous oubcroppings of ledge along
this ruich indicate thit buedrock is covored by a r.lativily thin covor-
ing of carth.

da Benofits. = The proposcd chomuiel inprovanent iould hove

— —r—ta——

lowercd the crust of the flood of jfnrch 1936 about 2.3 feot imacdintoly
abovo tho channel onlargonont snd 142 foot ot Calvin Coolidge Bridge,
Torthampton. The total avercge annual bonefits, bofoere the rosorvoirs

of* tho Revisod Comprohensive Plan, would be 16%,200. After the ruscrvoirs
of the Revised Comprchunsive Plan, the total averzge nnual bonefits would
be '8600. The ratio of beonefits to cests, aftor the roservoirs, is Oul2.
This chonnel improvement is not cconormicolly justificd.

De PRCOWSIC NARRGLS BULCGY SPRIVGFIZLD, L SSACHUSETIS.

Ce Doseription. = Tho rcach of river studi.od extunds fron the

foot of Holyoli¢ Dom to thz lower ond of Pecowsic Marrows below Springfivld,

- Lol -



~ototal longth of about 13 niloss  The rivor flows in & generally sounthor-
ly dirsction in o surius of vwide bundse The flood ploin is about o ailo
vide throughout wost of this rench bhut iho eonstruction of dikos on beoth
sidos of the river hos lindt.d the f1cod width o about 1500 foct, The
avera,,oc flosd slome in the low.r portion is about 1.0 foot por milo.
Tvo tributarics entor this roach, the Chicopoe River from the oret, whouy
A milos below Folynco D, and the ostficld Kiver from the -rust about
l;-l/2 miles bolov the acutn 2Ff the Chueonscs  omap o0 this reach is
showm on Plats Jo. 11

Yo  Problome = Praifilos of the bareh 19%4 and Septuabor 1938

fh

floads indicnto o sli bk incroasc in slope through the eostrietud soe-
tion toried Pucovsice dorrov s.  The haciidznr-—up wounts 49 on.-hall Dootb,
o loess, for o najor floods  Noducting o thig slons through thic soo-
tisn would lower fleocd stopus at Svwrin, f£i0ld, Chiconoy, ¢ parts of

Tolyolse Thils slopo enn bo rudvcod by roeoovid of ths constriction af
Pucousie Pointe 5% tho crust of the ‘oreh 10356 £1id 1the eross-ooctiontl
arot of thoe chomel wis luss tion 42,000 squere fost for o distnne: of
cbovt 1000 fout above Pue assic Poindt wnd 3000 fout bole., with o ddndin
arct of 29,000 squars oot ot the List eavstricted seetion.  Throo ploas

Jore studied.

Ce Original plon -- onet

(1)  Seonee = In e r.pordt prirted in Houso boouwont

' joe Y . s L - . . - 5 2 g 3
2o LSS, Tovmty=rifth Congross, soes sigsion, ton plons for rawsvel

o F Fy o, wore B - - g H N . L
o2ee veeio Point ovors sbredl Lde Sl larelr of shose les be o rooxirdinod

for this repord using nos hrdrnlic d ot obt.oinrcd siicoe thone Tapo=

Srophic dota wsod aro from soweding s code in 1957 and 2rom Le Se Coanboode
exl Survey mnps, soals 131400, surveyed in 193%-7.  The puteral plwm of

the line of evt is slion on Plote Hos 115.  This 2w ld provide o nidindnwe

eross=scetlonal aren of 45,000 scunr. faot bolor tho 1936 flocd luwv.l by



vrervating about 2,000,000 cubie v.rds of curth od 500,000 cubic yards

of roclt ot o total eebint.d cost o0 2,170,000, The average amnual
o5t would be cpproxinctely 93,000,
(2)  Baiofitss = L8 o result of this plan the crest of

the flood of Lorch 19%6 v ld heve buon 1wrcred apnroximitboly 063 Doot

T ianerial Dridge, Sprincsficld, .ond approzimmtoly 0.1% foot ot Chicopou
Bridgee  The total averags nnnuel bunsfits, bofore the reoserveirs of tho
evised Qomprohensive Plan, would be J700 and the totol average amnunl

bunefits, afbor the roscrwirs of the Revisoed Conprohensive Plan, would
bo :200s  The rotio of buielits to custs, wfber the reserveirs, is 0«01,

Chuaincl Inprovuront by oxcwvotion of the cast baall ig not ceoonomienlly

Justifiod.

o fltorinte plo ~- vest bonl.
(1) Scopo. = nethor pla, wot proviously studicd, has

bount prepured for this reports. L tlds pilan tho propoced line of ot

vould bugin sbout 160C foct bolow South ™ad Bridge and oxtond for 2300
foet in alrwst 2 gtroight linee  The vost boank wmuld be cxeavebod dam
o levition 4O with o omnaxdiawr width of exenvition of 200 foot, booring
Lo point on cach onde This plan wrwld provide a nininum oross sceti o
of 55,500 squrrs foct bolow tho crust of the flood of March 1936, =n
inerw.ss of 15 pereonts.  About 200,000 cubic yords of uarth nd hl, 000
e¢utic yards of rock vould be unesmibod U oo total usbiioted oozt o

122,0004 The v oropo waoncd oosb in aopronis toly 2700

o oy

(.r_) suntclitae = s o rosult of thig plan the ecrest of

the flood of' Joreh 193\’) sl

total sverage coiwel baaefits, bolfore the rosorvoirs of thoe Rovd sed Coile
prehuisive Plan, wmuld be (300, Thore wculd boe oo besefit oftor the rog=-

Srveirs of the lovisod Comprelionsive Plan.  Chamel inprovoenont by

- L!(_,?) -



crenvation of the west ben' is not ceononienlly justificd.

. xtension t.e Bafiuld Iiae = Tho inerecsc in slops through

Puc nrgie ¥arrors is so slight that no reasoncble inprovermt pl o at this
loenlity coy roduco flsod luvels noro thon about 1 1P o fooke To nrovide
sroator roedustiong, the chamncl mlairgownt must bo extunded dovmstroan
to thoe next stoop slopo, vhich occurs bolmr Inficld Doy 6 niles dovme
gtroime Jecause ooconal runs part of thoe wy long the west side and a
rrilensd along the eost side, most 0 the oxeomtion nust bo confinod to
the chomel itselfs  In addition o Loproving L. ilos <0 ehanasl, o=
fio1d Dormr owpould reguire rocosvel or altoratl oo e lower £luod Glovetions
U e desre T Is o ooetiliotod thot 2,200,000 cubie vords of ocarth and roclk
weuld bu owrevwntod under this plan b o ool eoagt of about 03,790,000,

The cwver o manued cost would be 200,0004 0 5 a4 rosult of this plin the

crost of the flocd of ireh 1950 would hove bows 1owsred lel oot ot

i1 Bridge, Springficld, and obout 046 foot ot Chicopue Tridg ie
Sine. this plon ould cogt ore por Doot Hf roduetion thio the oxoaartion
of the wust brolr ab Pucowsie Polrdt, o Durthor considernblon was dvram G
it.

Sa CILDERSLEEVE CUT-OF 3000w [L.RIFORD, COMITCTICUT.

Coe Deseriptione = The roich »f river sbuldicd cxbtonds fron

indsor Locks ot the foot of mll.ld Repids o faronns ot the demstronn
At T the mrrovs bolow iddlotoc, o bt distunes o 37 molls.  In

the rovell frog dAndsor Loels to Wortford, the wlloy de noro than o oile
soprent floodse 06 Lurtford the dilos
iar bullt or suthorizod restrict the flood Lo the ehannll iddth of the
rivere  Frou Inrtford to Cildorslocve sl ot the rivor vdnds through o
vide, flat villey thnt i flooded ©o o widih of ovor twy vilos duriag
srot flocdse Bulow Gildorsleove Telund the volloy grodunlly narrovs,

turne fron its sovtherly dircebion to soutiries 5, oo Bhen bonds to the

- bl -
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caot b Hiddletormae  Dolov Pd&llot om the velley norrows to o quarte
=ik, nest of it secupiod by the rivore Lowon of thie rooch on Plote
Moe 113 shous the aren £1ooded in 2oveh 19%6,

R. E.I:.i.oq}f_._‘ - Prafilus of the dareh 1936 aad Sontabor 1936
flo~dz onthe snoc plots indieto thot the slope inerwises noticonbly
in the 8 niles holo dildcrs)loove Islands  ayy aporoeiable rodueti o of
the flood slope in this roer wauld LDaror Dlowd stogos b FAGALOE ey,
| sraphy

vartford, aad othor drone contors throaghout the ronehs Tho G0

"y

vast of Hiddlotsm 15 adoroed b0 the emstruetin of o cub=off chroun ol
to caryy part of the flood £lowv froc dildorslecwve Isload t Papoer rock

Just bulow tio dinrr asgs The vesnosie justi®iention of such o ehusas ]l

deponds upon the rolotion -0 the st of tho wor Lo the baofits

bue deriveds

O
.

geope of plooe stediod, - 7o the ropert orintod in Thuco

!

Dosunont Voo 455, Sevonby-Lifth € =, russ, svend sussiom, such o cub=
A ohvinel vms studiLde TP hog boon roowwinod for this roport using
nar hydroualic dobo. Yepographie vita used cre Dreon oourrent gouwnling
chnrts 2ad frow er ss suctions ooy by the Unltoed stoten Doicur Do-
cerboort dn 19364 o voas cebbiiho o oot bas Loon propirods
Lodeal roeonnaissine s of the rogion toode v 1938 intientod £t st
A the cxensmaki o eould be mods dr sertls Bds ewdfireood proviouns sti-

]

~bos of the roolr and onrth o quatitics. Tho gwornad plumoaf tho pro-

1 shom om Plote “oe L13e Tho totrl Lo th of €h. clzie-
nul weuld b oabout Londlos woecrrosponding river distxwec is 7-l/0
siluse The ehannal vuid have sundlors bybbon width & -ioma sen Lovol

side slopus of 1 wn 2 in carth. The trbnd csting bl
cost of this pla ds about ©@20,-50,00G,  Th. chinnol wrald carry 50

P ale BN e R T . r 1 10 2
porcsnt of tho poal flowr of o flood such as Bat of jarch 1956 and would

roduce the £l.0d stage 2.7 oot 2t Gidderslouve Islund. Povestipation

bk



has bewn nmade of the offuet of othor sidths. .. choanel 250 foot wide
wyuld earry 20 porcent of thoe poalk £1ss miad roduec the floud strge 2.2
foute A ehanmol 1000 fect vride swuld enrry LS poreent of the posls flow
snd roeduce the flood stage Le3 fuct.  Conparison of cpprodnoto uxeawvas=
tion quantitics for thoso wadths indicatus thet the oxecovabion por f£out
M roduction would be o ndninw: for divorsion of 10 pareunt of the pocl
fing, ond boesivs wreessive for dwversions proater thaon LU peremt.
porecont divorsion vwuld redues flood Jlevations only Lo foot.  The 600-
oot width wns scloeted £ study.

de Flood refucing offeete = Thoe provosed chronael, hod it

buen constructod, vould hove divoertod 22 porcont of the perk ddsclinrge
of the flocd of Hureh 1936, csausing o ro'uction i flood olevation ot
Gildersleoewas Islind of 247 foobe  The reducti n wreuld oo boo léb
fout ot Hartford and lel foct ot tindsor Luckse Sindlarly the chnnd
weuld howe diverbed 21 percent of the penls dischorge of the 1w of

Suptumbur 1938, eousin: o reduction in flos’ Jlovabion of 2.2 Poot o

Gilaursleove Island, leQ f£oot ot Hurtford, awl 049 foot 4 oinds v Loels

G Borcfitse = The bonulits Pfrom this plo are sonll sineo

loveos at Martford nnd Inst dnrtord 2411 offoetivily protoet these ross.

The total avornge cnnusd borcfits from the gildorslecve Cub=o0f would b

2,700 bufore the rescrveirs od Lovews of the Novisal Coaprohoasive
£loan, and (7400 aftsr the rosorviirs omd loveus of the Rovisod Conlpro-
hunsive Plone  The tobnd cstinctod enst of this cut=-007 is cgtiinbol ot
320,350,000 with aniul churges of (954,000, The rati: oFf buiefits to
cists, wfbor the resoervolrs, is 0a01l.  This cubt-off is n.t cemonieally

Justificd.

fo o lternite plan of inprovawnt. - 7 serius eonsideration

¢ bo given to the possibility of vxenvating only 2 pil L chovnol wnd

N

thore Ptor depunding o fubure flsuds o seour oud oo oot ehiomed,



elthough sueh 2 plan hos boun proposede It would probobly Salic severnd

groct flonds to scour out such o pilot chamol bofore it bueanu offective,

2

mnd sincs the novinble chaunsl fron Fiddlotsmm b the moubh, nou mnine

ol

¥

incd by drodging, would be injurcd as o rosult of cueh flood, ns wvalue
is atbached to this pilst chormel zltornativoa

T ~SEUELOT RIVIR BELCH wWInGi STk, 1770 ILFPSHIR D

Qs Duseription. = The r.ich -4 riveor gtodiod oxtonds from
the Lavronce Leathor € wipany Bridge above inchestor th the broroe dan
of the Now Inpshire Fubliec Sorvieo €0 ooy bllor Cshuodlot, o totnl dis-
toneo L 345 miluse  Throush the wpper 2:-«1/2"-: ~dius of the runeh studiced,
the rivor flows throwsh soveral buids, 1o flood plain ab ut half o mile
wide, with o flond sl pe of e foot ver idilos Too the 1ost ndle tho river
is relatively stroicht, froa tho 5 oston and Midne Redleond bridge €2 the
rillage of Lshuclst, a8 £ e wvith o f1ood slope of 12 foot por nilo.

Ta the floods of jinreh 1936 =00 Suptabor 1930 the groectust flo:d losscs
cecurred in dnehostor ot the hoesdl of this rewche  any roduetl m in the
flead slope bobueen the rallr 02 bridge cned the brojan Jos of the Yoo

Iaapshire Publie Service Conpany wwould Looor £lood stogus ot vinehestur.
ol of the bralian doze, covl oxenvrtion of the chainnal through ashuu-

1.t and noar the reilraad bridge, would offect such reductiona

be Plrn of inprovaeente = Tho dmproveient nlan studicd pro-

ridoe and

vy Lor cnlargusonl of the £lood channel of the railread s
through the villoge of “shuelst. L fter oalorgenent the chonmel wald
b.. trapezoidnl in eross scebion, hth o Sstboe vdidth of 125 foot ond L
on 2 side slopess  Suel . chonrul wenld require cwesvetion of 42,000

cublec yords of cvarth and boulilors ot the rodlroad bridpge, and 08,000
cubic yords of corth ont boullors ot Lshuvlotse  The brokon don ofF the

Fews Huoapshire Public Survice Corpmmy, 1oectod 500 fost below the hiphamy

bridge, wrould by eouplutoly remnved.  The abutnints »f the rilroad brid s



would roguiro altorati oms.  The contrenl pilor ff the o worod hipghlray
bridze at Ashuoloet would he protoctol by riprop.  Dutalls nro shown on
Plato Noe 11k,

Ce Punefitse = This inmrovan.nt would provide o roduction

in stage of a flond similor to that of Leptador 1930 of 1.6 foot ot
vinchoster. The totel cost of the plan is ecstinmated at 163,000 with
arumel charges of 583000 The total aversge annusl bonefits, befrre the
roserveirs of the Ruviscd Comprehonsive Flan, wuld Lo 2300 The roatio
5C bonofits to costs, after the roserv.ire, is Oe3le  This plan of chon-

nel improvasont is not cconomledly justifiod.

T HILL RIVER, SPRITGFIELD, P85 CHUSETTS .

Sa Duscription. = The rocch of the #ill kiver considered

crbonds fron the upstrous ond of the oxisting #Hill River Condudt pro=
joet at the Bay State Thread Coupray Do, losated ~approxiat oly 1700
oot abovae the eonflucncoe of the Covnnceticut ond “ill Rivers, to the
United Status arsentl D abuve, o totnl distonee of 1.2 dless  Thoro
arz 5 dams, including the Bay State fhrcwd ¢ wpony Do and the Unitod
Stobtos Arscnal Do, amd 3 bridgos Loeatod in thils ronche  The €32l Jdif-
forunee botwoeon the erast clowtions of the first ond the last don is
sppruximately 80 feets The river chommoel is genorally narrow with high
bon'ta wnd, uxeopt direetly above the Springficld “nste Cowpiny Do, Lhe
normanl storoge is eonfined within the neburnl viver boanlse. L joneral

aop wAth profile of the river is shwm oo Ploto Boe 115,

be  Probluce - o design flaod of L300 cubic fout por scoond

wos selocted for the (111 River Couaduit, bt boe emstmetod from the Bry
State Thread Coapany Dud Lo the Comnccetieut Bivor as oort 0 thue goneral
Plood protuetion of the City of Springriclds This fleod vag solecto?

after o study of floxd run=off from the i1l Diver lroinage aren and 1lts

gynchronisn with Conneeticut Rivor floods of voarious mnpnitulc.  Under



. . . 1 . Lo - . . Lad et
ovisbing eomditions the river ohiow ol oot corry the dosl n oo within
barilsy thore are & locationg ot which this deeipm o0 vesuld  rvoril ong
the ben™s of thoe rivoer. Those aras

Te Do srsontl Dan
1111 S".:I‘vut sridgo
Moo sel tvonue sridze
Soringfi f‘l gt
';h;l;t nb | vinue Dride

Bay dtnbe Throeoa Conpray Do

ey

4 the Pirst throo of those such 1o ddn; vould canse 1ocol inenuwvan
but the wator would rojosin the acdn chmnd o shors dlstance belows L%
the last 3 locntions toponraphy nroviants -y cverflow fron rod ining the
choannoele  The divertod woter would irundate tho southorn part »f Soring-
ficlde T2 conplote che protoction of Svringliold, condivincng -4 thoso

3 locotions must bo Inmprovoda

Co Propooed luprovaaonts. -~ The proposed wor', which 1411

cHodncts the hazorl 0 Soringficld, is shoum m Ploto Woe 115e etndils
Torocaeh loention Lve wg T211ws:

(1} Swringficld baste Company D = The ripht bank

3

this Jdar ds lonr, mbout i fout above the crest of the Qs Dar oa

“latiace of govoral huired Tool upstrozn; hvswever, hich proand percllolds

e river wbout 60 feut from th cdge of thoe pool sl nrovants Clood
otors fron rocchin: thoe odbty, -ziecpt throv h o "botelonecel wheding
Tron thoe upstrear axd of the building to o point vhere the hillside

.

alopes to stroct level at the oropoerdy wmbtronco oboe Seadbgs wore wsed

b this point luring the 1933 £loode The nropogel proboctive wirls o=
sigt of 4 Teh=foot hich reinforeci-sonerste wmll with o stoap-~1.; struc-

turc mnd reinfsrecdwcemercte facing of the upstroom briel wmil »f the
foctory bulldings The length of thoe improvesent will bo 9% fout and thoe

tutal cost GLO00. . dobailed ustinote ©1lows:



COST &STT .Ta FOR v LL LT SPRINGFIZILD L.3TE COR. T DAM

TOT..L COST

ITtom it
R Tt Cuintity set . riount Tokdl
Le Construetiwn
SErecm ¢ontrole o o o o o o s 6 s v o4 0 o & Lunp sun 200
gurth exeovatbion, cawmion o o s 170 cue vl Oui0 70
Back 111, sad=compootod. o & o 170 ¢ 0 Qe2h
Comeroto, walls ant footinise ago oo 16400
sdlnforewient stool o 0 0 8 8 B,000 1D, D05
Tinbor stop=lusse o o o o 0 » 1,000 fLalier, 0410
Jloaning up Taap sw 200
o ,-ntin_;_.‘,uncios. ® T % & 5 s @ * ® P 4w 8 @ E?J\J\
7770
mincoring and 0TorROd W e s e e e 6 6 8 8o LGo
TOT.Le o o o o o 5 o s o o o v o 8 o s o T 84,650
Ce Dlohta=-P=way nd land
Linc ., . * ¢ &2 % 2 » E ® e * F 4 K W OB O AW L'\)C.’.}_) S :-‘;“O
Lupsl, wrrurhonl, ond conorcd cxociss . s 207 50
’IOT:LL Ll L] . . [ ] L ] L] L ] [ ] L ] * - # L] L] - — E’\"—)O
o Grand Lrbal oopittl 605t 4 6 6 e e s 6 e 8 . ., 000
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(?) Belmont pvenue Rridge., - Three gtreets interrect

and cress the river on this bridge, which theredhy becores s condult esbout
190 feet long. Tt consists of twe intersecting erches. The unstreem
nortion, about ) feet long, is e concrete erch of ebout 7.5 feet radius:
it is in good condition excevt thet the bottom of the tonduit hes =ilted
up to about the suringing line. The srem of opening is sbaut 120 squere
feet. The downstream porticn, about 139 feet long, conrists of three
brick-lined erches, but only the center srch is open for flow., The ares
of onening is ebout 235 squere feet., TUnder nresent conditions this con-
duit cennot cerry the design flood of 4300 cubie feet per second; o por-
tion of the discherge would cverflos ' e right sbutment £t the entrrice
to the econdrit snd would not reicin the river., Additionel cerrving

cone ity under the bridge is necessrrv,  This could be obt-ined by en-
lerging the onenirg or by nroviding rnother ¢pening in the unstrorm nor-
ticn to connect with one of the unuacd rrches in the lower nortiocn.
Eitrer would recuire rocomstructinn of prectieslly the whole bridpe snd
the cost would br excessive, & bettor method of incrersing the cerrying
gep-city would be to inererse the hird on the conduit snd to vli~ins te
the herd losses within the conduit itself. The improvement recommondnd
proposes concrete wells 6 fir b high; these would provide rbout 17 feot
of herd on the conduit cntrence. Herd losscs within the condult could
be greatly reduced by clerning out the silted portion rrnd lining the en-
tire length with 8 inches of conerete, Pror forming of conercte et
entrence rnd exit to reduce lossce et thoce points end roduced friction
lors in the conduit would reduee the hord lore to shout four-tenthrs of
its »resent voluc. “ith the oronorced imorovement the design flood of
14200 cubie feet ner second could nrss throurh the conduit end ¢ froo-
borrd of 1 foot weuld be mrinteined on the entrence »oll, £ detriled

getimrte of the cost of this improvement follows:
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COST ESTIMATE FOR IMPEIVEMLNTS TO FELONT fVENUE BRILDGE

TOTAL COST

Ttem it
Yo, Ttem “urntity cort Amount Totrl

1. Construction

Strorm control . . . . . Iuwmp sum ¢ 1,820
Errth excevrtion, common . 420 cu.vd. 3,60 200
Brckfill, scmi-compreted o 260 cu,vd. O0.75 200
Concrete, wolls =nd footings 500 cu.yd. 25,00 12,500
ftecl shecteniling . . . 1,800 lin.ft, 1.00 1,87
Mscellrneous drrins o . o 160 lin.ft, 5.00 750
17’" ;O
Contingened € wiw v h o s o 0 o v o o 2W 3,060
Engine. ring «nd overherd « « v o o o . 15% 2,120

TIAL o v v v e e v e e e e e e e e e e T gR3,800

2s PFirhtgeof-vwry rnd lend

Iongd + « v v ¢ & 4 4 s s e s Lumn sum 960
Legel, overherd, eond minorel cyoensc 0% 150

TOTAL « v v v o v o o 4 o 4 o 0w v e e T 1,152

Z, Grend tob=1 conitrl cost o 0w v 0 0 0 e e e e 25,000

LUSL COST

Ttem
Mo, Ttem fmount  Tatr]

1. Tedorel investment

Construction "17,770 v 1.%38 + + « v ¢ o v v » . P%285)
TOTAL {Federel investment), :

L T R R Rt
2. Pederrl ennurl cherges
Tntere st "2%,850 x 0,0%5 8%

fmortizrtion of ohsoloscence snd demr: -
cittinn
Fired prrts 517,270 » 1.%8 v L0076 180
TOTAL (Federsl ranurl cherson)e o o 0 0 o T 51,010

4. lMNon-Federel investment

Irnd tnd domege 960 ¥ 1020 o o 4 4 o o 4 4 w0 o« . 1,180
TOTAL (non-Federel investment). o o o o o v« 1,150

ie  Mon-Federrl rnnurl ok rpos

Interc st 41150 x 0.045 51
frortizetion of cbeoleseence rnd denroeli-tion
Lend ond demege 960 x L.20 % J0FE, o L . . . . &
Trx losc on 1end 962 X w0%0 v v v v v v v v e e |
Meintenrnec cnd oncretion
Concretre %317,600 x 1.33 > W0l 4 0 v 0 v s o v 150
TOTAL (non-Federrl rnnurl chorges) & 210
5. Totrl rmnurl cost o 0 0 0 0 s 4 e e e e e e e 1,250




(3) Bay State Thread Company Dan. = The right banl im-

mediately upstrean from this dum is aporoximntely ot Llevation 78. The
water surface for the desipn flood of 500 cubic feot per second would
rise to Elewvation 80,5 above the dam. Any flcod wuter escaping at this
point would flow down Mill Street and would not rejoin the river. #
concrete wall ot this point wouvld eliminate this hazerd., The proliem
ot this dam is complicated by the necessity of instulling a new headgite
in addibion to reinforced concrete focing of existing wells, Plan and
deteils of the proposed improvements are shomm on Plate Mo, 115. 4 de-

tailed estimate follows:



COST ESTIMATE WOR IMPROVEUENTS NE/F THR BLY STPTH THERPD (OMDALY DAM

TITLT. OOET
Ttem Urit
Ne. Ttem fusntity cost MAmount.  Totael
1. Tonstructison
Stream control o 4 v 4« s e s 4 - s s s a Lumn sum 37070
Farth esesvetion, comron . . . . 1L0cu.yd. "0.40 60
Farth ercevstion, rock borrow . Tocu.yd., 32,60 2ho
Rackfill, semi-compacted . . . . 1lJdou.yd. 0,75 L0
Femoval of eristing concrete
structures . . .+ 4« 4 .« o 20cu.yd. L.00 80
Conerete, vulls and footings . . 1fGcu.vd., 16,00 2,000
Concrete, geate structure « + . . Meu,vd, 27,00 1,822
Feinforcerent steel, . o o o o .P7,050 1he 2,09 1,360
Gate and overeting mechinery . . . . . . Lumn sum 8,000
iscellenconus metel work o o & v o o . & Lump sum 1,200
Clesninf Ur v o o v o s w0 s 4w e e e e Lumn sum 200
15,780
Comtingencies o & 4 4 & & + & 4 o o o “0% 2,120
50
Fnrinecriny snd overherd o v 0 v o 4 . 157 7,800
TOTAL o v v e 4 h e e w e r e e e e e 21,50)
v Rights-of-wey rnd lend
TANE v v+ + « o = o &« s « + 4 e o« « « & Lumy sum L0
Legel, overhesrd, erd generel evpense . . . o Go
Totel - __F=m
3. Grand totel csnitel cost 27,007
- 005 -



ANNULL CORT

Ttem
No. Item Amount Totel

1. Federsl investment

Construction 51,579 x 1,38 . . . . . . . . . . ;21,500
TOT(L (Pedersl investment)s » v & v o v o « » 01,500

2« Federasl snnuel cherpges
Interest "21,500 ¥ 20035 o v v v v v v e v e w s ez
fmortizetion of obsolescence end denrecistion .
Tived narts 6572 ¥ 1.38 x .0776 + v v o & « » €3
Yoveble mertes 3000 x 1,738 x JDECL o, .. . . . Iy
TOTAL {Federsl annual cherges). o v 4 o . 15661 1,762

%. Non-Federel investment

Lend and demege 520 x 1.20 0w v v v v e a e . 500
TOTIL (non-Federsl irvestment). . . . . . . e

=)

i« ¥on-Federal ennusl cherges

Interest £500 x 0045 « v v v v v v v v 0o 4 ¢
tmortizetion of oreolescence snd denrecistion
Lend end damege W20 x 1,20 x L0056 . ., . . c
Trx loss on lond L20 » u0% o v v v v v v 4 v . 1"
Meintennree and onerestion
Cenerete 5,160 x 1,38 x W01 o v v v v 0 . . 71
Gotes snd mechinery 9000 x 1.38 v 0% . . ., . 374
TGTAL (non-Federel ennual cherges) o o 4 . LB0
5. Totel annurl cost 1,749




d. Conclusions. - Improvements et these three locetions vre
considered necessory since the levee system ot Springfield cenrot pro-
vide complete protection to Springfield unless the hanard of flooding

from Mill Piver is elimineted,

=N YIMSTED, CONNpCTICUT.

#. Description. - The reach studied extendrs frowm Clock Shop

—

Dem on the 6till River (dreinege eres L2 squere miles) to Lelke Strect
Bridge on the Mrd River, r totrl distence of sbout two miles, Clock
Shon Dem, crest elevetion 687.%, cortrols flood elcvetinns - ¢ {er £s the
confluence of the ¥rd end Still Rivere. In this [200-foot reach the
river ir frirly streight rnd flet with ¢ neorly uniform width of ~bout
1% feet between the wells, which 1ine 20 nercent of the totrl brnk longth.
The le £t bank, sdjoining Worth “eoin Street, is steep with nrecticelly no
overbrnk chennel during fleods. The right benk is flrtter and he s en
overbank chennel less then 200 feet wide even in extremc floods. WNone of
the three bridges thrt eross the §till River in this rorck rugments
floods. From the conflucnce of the rivers to Leke Stroot Bridpe, Med
River rises L6 fuet in ¢ distence of 6200 feet., In much of this rerch
the river is confined betrecn wrlls only L0 to 62 feet coart, OJver-
hrnging houses and grrrges cnerosck on rven this arrrow spece, #nd in
five evoce Puildings commletely bridge the strorm,  Two unused deme,
five low bridges, and a debris-filled chermel supment the flood hazard
in thie reach. Plen and profile of thir resch sre rhovn on Plate ¥No,
116, Above “insted, water from Mad River is diverted into Pugp Rrook
Feservoir (water ares )5 mcres) end Cryvstel Leke (350 scres) for water
supnly. Overflow from the letter flows into Highlrnd Leke {weter nres
/30 acres) which is contrelled for nower, The outlet from Highlend

Lake enters Mad River jucet shove Leke “treet Bridge, Storage in these

three lakes slightly reduces flood flows through "insted.
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b. Problem. - In past flcods of record, notrbly those of 1927,
1926, snd 1938, the constriction et Clock Shop Drm has brcked weter up to
the confluence of Mad snd Stil} Rivers, The dam is of grevity section,
built on projecting ledye. There sre ne flsshboerds, flood getes, nr
other devices for lowering flood elevetions unstream, £ bullding four
storics high, connecting Gilbert Clock Comrmany buil ldings on both sices
of the river, bridger the river » rhort distence downstreem from the dem.
The flond of Sentember 1938 narrlv resched the bottom chord of this bridge;
for higher dischrrges the limited eprow hetveen the bottom chord rnd drm
crest would emorccisbly increrse flood heights unetreem. ™ith still higher
dischrrges the control would shift o the " rlling “troet Rridae 100 fecot
downstrecem, n stone rrch with sn crer of 2K squore fret,  The floed
nroblem is not scrious or the Still Piviry the 3ilboert Clock Comneny : n-
neprs to be the item most likely to sufivr flood demege e i1t hes euf-
fered so little in peet floods that no steps have beon taken o instell
fleehborrde or flood grtes on the dam. From the conflucnco of ¥rd end
St11l Rivers to Leke Stroct, flood dem g heve boen more serious becsuse
of the orevicusly mentioned encrorchments on the stresm bede At lusst
twice during recent yeers, in 1927 snd 1978, flood worters cscrncd inte
Mrin Street ot ¢ voint just above the constriction ecrurcd by Winsted
Motor 8eles Gerogo, causing eonsidersble demepges  Three of the five doms
which were locrted on this reoch o f river in 1933 hive gince boon roroved,
thereby lesrenings the flood hezard in thelir viecinity,but the channel is
so choked thet erch bridge and building scross the stresm remrine o no-
tential dsmnre point.

¢. Flood control nplene javersti rted, - (1) “torage. - The

—_—

nresence of Highlend end Crvetel Lekes on a tributery enterin; the Mad
River just shove "ircted suvgests the poesibility of stering enough fleod

flow in them to reduce effectively the flosd nealr discharge., However,
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the dreinege ares of these two lokee is only sbout 7 of the 32 square
miles of dreinsge asres above Winrted, snd camnlete control of these
lakes would have lowered the September 1338 crest disclrrge only 22
percent in Winsted. Since the woter srer of the lakes exceeds one squerTe
mile, there is at present sufficient naturel storage in the lskes for
their own dreinsge erea. The possibility of diverting flood flow from
the upper Mrd River into these lakes has been considered. The existing
tunnels, originelly built to divert water for municipel use from the

Med River into therse lakes, are insufficient to divert sny apprecisble
flood flow, The other slternertive would be sn ewnensive ride-hill cenal
gbout e mile long., The cozt of such 2 cancl would bte prohibitive., An-
nerently flood flow frem Ved River cannot be diverted in*» Highlend Leke
excent 8t » cost out of sreportion te the benefit secured., Exerminetion
of topogrevhy elsewhere shove "insted revesls no site cn the Med River
suiteble fer » flood control reservoir., The velley is so steen thet
edeque te storage covld be obtained only with e high dem ¢t excessive
cost,

(2} Divereion. - It is possible to divert flood flows

from Med River to Still Eiver by & tunnel thrt entirely cvolds the nresent
naturel channel through the center of “insted. The pronoscd diversion
line runs directly east from the comfluence of Med River end Indian Yeadow
Brook.The line of diversion would be about 603) feet long, spproximately
40 percent of the cxis%ing chennel length, The topogranhy and the sveile
sble drop of over 100 feoet in weter surfuce favor e pregsure conduit. A
areliminary study indicates thet of the total £020-foot length of diver-
sion only LL0OO feet would need to be dug es e tunnel, the remaininz 1600
feet being en open cut. v“ith a Z0-foot diemeter horseshoe tunrel and e
diversion dom to rsise the water surfece to elevation 81%.D et the point

of diversion at ¥ed River snd Indien Meadow Brook, the corduit could



cerry slightly over 16,000 cubic feet ner second, thus e {fording com-
nlete protection to "insted egeinst the meximum nredicted flood of the
Wed River. Preliminery estimptes indicrete thet the coet of such ¢ diver-
sion chamel would fer cxceed the hernglits,

(5) Channel improvement. - A brief s¥sminrtion of the

Med snd Still Rivers indicstes thet by elcaring out the river channel,
the flocd hazard would be greertly reduced. This wrs recognized in “in-
sted end » flood control comrittee, forme.d ¢ fter the 192€ flood, recom-
mended thet the unuszed dems on the river be removed and the chennel
cleared. Since then two dems heve becn removed. To be effective, the
imprevement nlen must inelude removel of the remsining drms rnd the
deepening end streightening of the channel, The river is considered in
two reaches.

{(n) Improveiment in Zone A. - Flood stages in the one

tire dovnstrerm resch, %one A, rre tt presont controllcd by the sniliwny
of Gilkert Drm., The reesch extends un to the Cree Avenue Vrildge,  The
imnrovement studied included:

1. Lowering the permevont creset of 3ilbeort Dem n fect,
present pocl height being meinteined by flashbosrds.

2, Fxcevetion of n travezcidal chennel in €1ill River, with »
50-foot hottom widthk end 1 on 2 side slones. This
chenrel would be so plsred thet no unierpinning of
existing walls would be reguired,

2. Excavetion of ¢ trepezoicel chrnnel in Med ¥Fiver with
averege bottom width of 25 feet and 1 on @ side sloper.
The bottom width veries from 20 to 32 feet to avoid
underpinning of eristing walle,
L, Remevel of one 2-1/7 story frame ailding sbove Rowley
Street Bridge to widen the chennel st thirs peoint from
33 fect to 5] feet, Eliminetion of bend in river nesr
foot of Welnut Street.
This improvement would lower the stsge of a flood egqual in magnitude to

thot of September 19%0 about six feet in the vieinity of Fowley Street.

The resulting eversge snnusl benefits vould be 41903, The totel esti-
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mated cost of the improvement would be $163,000 with annual charges of
$11,600. 8ince the ratio of benefits to costs is 0,16, chunnel improve-
ment in Zone A is not economically justified.

(b} Improvement in Zoune B. -~ In the upstream reach,

Zone B, the slone¢ is so steep thet flood stages at any voiut depend on
the next obstruction dowmstresm. The imnrovement plan studied ineluded:

1. Removal of Maden & Kelley Dam end New Englend Knitting
Cemparyy Dam.

2. Excavation of =& trapezoidal chamnel with averege bottom
width of 25 feet and I on 2 side slopwsz, The bottom
width wvaries from 22 feet to |2 foet 4o avoid under-
pinning of existing walls,

3, Underpinning piers on which warehouse ot Station 88+00
is built.

L. Riprapping trapezoidal charnel except where channel is
in roclk,

This improvement would lower the stage of & 1lood equal in magnitude to
that of September 13938 asbout 11-1/2 fect on the upstrewn side of Winstsad
Motor Bales Building. The resulting average annual bensfits would be
$12,000, The total estimated cost of the improvement is §137,000, vith
annual charges of $8600. Since tho ratio of bencfits to costs is 1.140,
channel improvement in Zone B is ecomomically Jjustificd. Doteiled cost

estimoto follows:
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COST ESTIWATE OF "IMSTEL CHANVE] TUPROVINENT - ZONE B
TOTEL COST
Ttem Unit
o, ITtem Muentity Unit cost  fmount  Totel
l. Construction cost
Common excevetion . . . . 14,009 cu.vd, 2.80  £h0,000
Fock excavetion . , o . . 6,900 cu.yd. 5.00 39,000
Riprer, hend-pleced . . . 1,000 cu,yd. '5.00 £5,009
Rubble mesonry wells . . 7YX cu.yd. 10.00 7,000
)
COn‘tingeDCif‘S « & & 2 4 = :’:’O?; 10,1.{.00
i)
Engineering end overhernd I X 17,600
TOTEL o o & . e . $1%4,000
v Pelocction of reilrocds snd utilitics . “ v None
%« Righte-of-way rnd demages
Iend « v« « v v v - v v 4« 4 5 acres Lumn sum 500
Ylater rights, developed . e e s e e Lump sum 2,000
<y
Legel, overhersd, fnd genersl eypense , . 207 £330
TOTEL . . v . 3,000
ltvo Highwey relceation . ., . . e e e e PN ¥one
©. Grend totel cepitel cost T27,000

H
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ANNUSL COST

Ttem
Vo,

Ttem Unit eost

Amount

Totel

cost

N

~JT

Pedere]l investment

Constructicon coste o« v v o v 4 ¢ o o o &
Intercegt during construction o . v .« v 4 &
TOTAL (Wederel investment). o & o . .

Fedgrnl ennusl chrrges

Interest o o 0 4 0« o o o 134,000 ¥ 2,0%5
fmortizetion ol obsolescence
rnd desrecintion 124,200 » 2.9076 . . .

Meintenence end oneration o v o o s o o o
TOTAL (Feder=1l rnnurl ch rges)

Non-Federsl investment

Construction cost . & ¢ ¢« ¢« & & & & « & &
Fights—of—way F’lnd d!‘lmf" éf [ T T R
TITAL (non-Federsl Liwostment). . . .

Hon-Federel ennurl chrrpges

Intorcet 3,700 v 2.0 & o . . o0 ..
Amortizetion of orsolrgcence  -1nid
drnreciction 3,000 x 0,006 . . . . . .

Yeintensnce rnd oncrntion 174,000 x 3,07

¢y loss on lend 2,500 » O.27°% . 4 . . .
TOTAL, {non-Federrl rnnurl cherges). o

Tots 1 Fnrlufl cost L T T T T T S
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d. Local participation, - Local interests should bear the

coct of lands, dmmapes, and rights-of-way. Local interests have indi-
cated informally that a portion of the cost micht be provided by them
although funds are not immediately available from the town.

8. Conelusion. - Flood control protaction for Winsted by
means of & diversion chahnel or by storage above the city can be obtained
only at excessive cost. Protection chansel improvement on the Mad River
is economically justified in Zone B. A contribution by local interests
of 20 peroent of the construction cost, and all lands, demages, and

rights~of~way is warranted.
¥
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CORPS OF ENGINEERS, U. 5. ARMY

WAR DEPARTMENT

MARKS OF MAR (93
CINDICATES HIGH WATER MARKS OF NOY. 1927

CONTROL  DEVELOPMENT

PROPOSED  CONEERVATION STORAGE FOR POWER
W“P"OPOSED FLOOD COMTROL DEVELOPMENT

OISTANGES IN MILES FROM COMNECTICUT AND BLAGK RIVERS
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